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Over 61% of students with disabilities ages 6 through 21 are educated in general 
education settings for more than 80% of the school day (U.S. Department of Education, 2017). In 
light of this, collaborative models of teaching between general and special educators are being 
utilized to meet the diverse needs of learners, including those with disabilities. Evidence 
supporting the influence of co-teaching for increasing student performance is inconclusive and 
most studies have used pre/posttest designs, discipline records, attendance and course grades as 
dependent measures for examining outcomes. It also is important to compare student 
performance in co-taught and solo-taught settings, in particular by direct observation of how 
students respond to teaching practices in classrooms. The purpose of this exploratory 
observational study was to investigate levels of student engagement, occurrence of challenging 
behaviors and verbal interactions for 9 students with high-incidence disabilities in co-taught and 
solo-taught settings. In addition the supports classroom teachers provided were examined. Over 
2300 minutes or 7022 intervals of observation data were gathered on the target students using the 
Student Observation Instrument (SOI), a web-based observation tool. Initial analysis indicated 
statistically significant results for engagement, challenging behavior and teacher supports. 
Follow-up analyses using multilevel modeling indicated that co-taught settings were a predictor 
of higher levels of student engagement and teacher supports, and lower levels of challenging 
behaviors. Differences in the occurrence and duration of interactions were not found. This study 
has direct implications for teachers and administrators about the implementation of co-teaching 
and the importance of student response (engagement, interactions and behavior) and teacher 
support for instruction. It also has implications for researchers interested in studying student 
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In 2015, about 62.7% of students with disabilities ages 6 through 21 are educated in 
general education classrooms 80% or more of the school day (U.S. Department of Education, 
2017). As student diversity increases within classrooms both in terms of ethnicity and disability, 
teachers feel increasing pressure to meet the varying academic and behavioral needs of all 
students (Waitoller, Artilles, & Cheney, 2010). General education teachers report feeling 
particularly ill-prepared to teach students with disabilities (Boyer & Mainzer, 2003; Freeman, 
Simonsen, Briere & MacSuga-Gage, 2014). Struggling learners and students with disabilities 
present challenges requiring teachers to address learning and behavioral difficulties, while at the 
same time meaningfully engaging them in instruction. One teaching method increasingly used in 
schools to address the varying needs of learners in the general education classroom is 
cooperative or collaborative teaching (hereafter referred to as co-teaching). Co-teaching offers 
the potential to increase flexibility in providing instruction and addressing behavior, enabling 
teachers to differentiate to the needs of the learner, to use a variety of evidence-based practices 
and to be more proactive in gathering and using assessment data to inform instruction (Murawski 
& Hughes, 2009). Co-teaching most often occurs in the general education classroom with the 
special educator in many cases sharing the responsibility for planning, instructing, managing 
behavior, and monitoring/evaluating student progress.  
While co-teaching is not necessarily defined as an evidence-based practice (Cook, 
McDuffie-Landrum, Oshita, & Cotheren-Cook, 2011), this type of service delivery model is 
frequently advocated for and used in public schools to increase instructional equity and access 
(Friend & Bursuck, 2003; Murawski & Dieker, 2004). According to Kohler-Evans (2006), 
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approximately 75% of middle schools use some form of co-teaching. Despite decades of research 
on co-teaching, questions still remain regarding integrity of implementation, the outcomes 
achieved by teachers and students through use of this service delivery approach, and the 
professional development and coaching needed to improve implementation.  
Co-teaching practice extends well beyond merely having two teachers working together 
in a single space. When implemented well, teachers engage in practices that can offer a greater 
array of instructional options for students. For example, the literature suggests that teachers may 
(a) use more frequent formative assessments with greater efficiency (Black & Wiliam, 1998), 
(b) differentiate instruction and vary grouping arrangements to allow for more individualized 
attention and problem solving (Tomlinson & McTighe, 2006), and/or (c) engage in more varied 
teaching practices (e.g., cognitive strategies, explicit instruction, and strategy instruction) to 
strengthen students’ mastery of concepts and skills. Some have argued that co-taught classrooms 
have the potential to increase opportunities to learn by increasing student engagement (e.g., 
responding and monitoring), the quality of teacher-student and student-student interactions, and 
the frequency of timely corrective feedback (Hattie & Timperley, 2007; Shogren et al., 2015). 
Additionally, in co-taught settings teachers may experience fewer instructional interruptions in 
the form of challenging behavior, as one teacher may provide instruction while the other can 
deescalate problems and manage the overall learning environment. Although the potential exists 
to apply various instructional and behavioral strategies in co-taught settings, very little research 
has been conducted to examine specifically student outcomes and teaching practices and to 
investigate how instruction differs in solo-taught classrooms, particularly for students with 
disabilities. Further, research on how co-teaching is practiced is sparse; however, some 
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researchers have begun measuring the effects of co-teaching after teachers receive professional 
development (Brusca-Vega, Brown, & Yasutake 2011; Pearl, Dieker, & Kirkpatrick, 2012).  
Despite the advocacy for and the frequent use of co-teaching as a model for including 
students with disabilities, there is still inconclusive evidence as to whether those students 
demonstrate higher achievement levels in K-12 co-taught settings than in solo-taught settings. 
The location in which a student with disabilities is placed for instruction has been an ongoing 
debate since the 1960s (see Goldstein, Moss & Jordan, 1963), as some believe that inclusive 
models such as co-teaching restrict special educators from providing intensive interventions and 
strategies (Zigmond, 2015; Zigmond & Kloo, 2011), while others note that pulling students out 
of inclusive classrooms to work on remedial skills is counterproductive as students miss out on 
grade-level curriculum and key instruction (Stainback, 2000). A final note is that students with 
high-incidence disabilities are required to participate in state-mandated accountability tests; 
therefore, missing instruction from general education curriculum may indirectly set the stage for 
students with disabilities to perform poorly on these tests.  
Definitions of Co-Teaching 
 Defining co-teaching is difficult because it has been researched and practiced in different 
forms. Having a clear definition of the practice allows researchers, practitioners, and policy 
makers to be consistent in discussing the service delivery approach and how it is applied. Further 
a clear definition provides some assurances that researchers are investigating the same 
phenomena. In the last few decades a variety of definitions have emerged, but there appears to be 
some level of agreement on core components. Commonalities in defining co-teaching include the 
following: (a) two professionals working together in the same classroom; (b) each teacher is 
responsible for delivering substantive instruction to the entire class; and (c) the classroom 
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includes students of all levels and abilities, including those with disabilities. While some 
definitions specify that co-teaching occurs between the general and special educator, the unique 
roles each teacher can play or how services should be delivered to maximize student learning 
often are not addressed. Further, the definition of co-teaching is often defined so broadly that 
variability can be found in how it is implemented in classrooms (Solis, Vaughn, Swanson, & 
McCulley, 2012). For purposes of this study, co-teaching is defined as a general and special 
educator simultaneously instructing, assessing, and supporting through various models and 
grouping arrangements for a specific class at a set time each day in the general education 
setting for students with and without disabilities (Cook & Friend, 1995).  
According to Friend and Cook (2016), there are six models of co-teaching that can be 
implemented in classrooms. The most frequently used co-teaching model tends to be one teach, 
one assist (Brusca-Vega et al., 2011; McDuffie, Mastropieri, & Scruggs, 2009; Moin, Magiera, 
& Zigmond, 2009; Rytivaara, 2012), in which one teacher provides instruction (usually the 
general educator) and the other directly assists individual students. There is also a one teach, one 
observe model similar to that described above, but the observer may be recording data rather 
than assisting students (Cook & Friend, 1995; Friend, 2016).  
There are three models that focus on reducing class size into smaller groups to better 
address individual needs. Zahorik, Halbach, Ehrle, and Molnar (2003) noted that reducing class 
size alone does not improve student performance, but rather the strategies that teacher’s use 
within these smaller groups or through individualized instruction helps to increase student 
performance. Each model has a distinct purposes and methods for addressing differing facets of 
instruction. Parallel teaching is a model that divides the class into two heterogeneous groups of 
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equal size with the purpose of each teacher working with a group on the same content or a 
variation of the same content (Isherwood, Barger-Anderson, & Erickson, 2013).  
Alternative teaching divides the class into two groups in which the larger of the two may 
receive instruction, enrichment, or review and the smaller group receives intensive instruction (or 
possibly enrichment) that may include reteaching or some form of explicit instruction 
(Isherwood et al., 2013). Station teaching is a model used for dividing the class into smaller 
groups that are assigned and rotate across specific stations. Co-teachers can be situated at 
different stations and work toward a specific goal or skill related to the main objective of the 
lesson. One station may even be reserved for independent or student-centered collaboration on 
some objective of the lesson.  
The final model is team teaching in which both teachers equally share in the delivery of 
substantive instruction (Sileo, 2011). Although team teaching requires sufficient planning and 
teacher compatibility, this model should not be misconstrued as the dominant or best model. 
Each model has its own unique features that allow co-teachers to differentiate instruction to 
reach the learning needs of all students depending on classroom situations and tasks.  
Benefits of Co-Teaching 
Several reviews and meta-analyses have been conducted in the areas of co-teaching, 
teaming, and collaboration (Hattie, 2009; Manset & Semmel, 1997; Murawski & Swanson, 2001; 
Scruggs, Mastropieri, & McDuffie, 2007; Solis et al., 2012; Van Garderen, Stormont, & Goel, 
2012; Welch, Brownell, & Sheridan, 1999; Willett, Yamashita, & Anderson, 1983). The 
unfortunate conclusion to these reviews is that there is not a definitive answer to the question of 
whether co-teaching is an effective service delivery model for the learning of students with 
disabilities. However, while some studies provide glimpses of optimism in examining gains or 
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outcomes for students, a few studies refute research on gains (Boudah, Schumacher, & Deshler, 
1997; Marston, 1996; Zigmond & Baker, 1990). As noted, some studies provide glimpses of 
optimism, for example, reporting positive academic gains for students with disabilities (Bear & 
Proctor, 1990; Harris et al., 1987; Fontana, 2005; Garrigan & Thousand, 2005; Klingner, 
Vaughn, Tejero Hughes, Shay Schumm, & Elbaum, 1998; McDuffie et al., 2009; Murawski, 
2006; Nevin, Cramer, Voight, & Salazar, 2008; Schulte, Osborne & McKinney, 1990, Welch, 
2000); reduction in discipline and increase attendance (Tremblay, 2013; Rea, McLaughlin, & 
Walther-Thomas, 2002), and positive social gains (Vaughn, Elbaum, Shay Schumm, & Tejero 
Hughes, 1998). Many of these studies are dated and should be examined cautiously. Various 
advantages or benefits have been discussed in the co-teaching literature that cannot necessarily 
be found in solo-taught classrooms.  
Teacher benefits. Co-teaching is intended to work best when both teachers share 
responsibilities in co-planning, co-instructing and co-assessing (Hamilton-Jones & Moore, 
2013). Having two teachers with different expertise opens new possibilities in how teachers can 
approach instruction. A significant benefit is the ease with which teachers can differentiate 
instruction to assess learner abilities and provide tailored instruction based on results from 
assessments (Conderman & Hedin, 2015). Conderman and Hedin also describe how those 
engaged in co-teaching can manage behavior more easily, and attend to individual learning needs 
with greater frequency. With the growing diversity of learners in general education classrooms, it 
is difficult for one teacher to know how to meet the learning and behavioral needs of each 
student. For example, when a student misbehaves or is frustrated because they are having 
difficulty understanding the concept in the lesson, the instruction may be put on hold so the 
teacher can attend to those behaviors. Essentially, instructional time is lost. In co-taught settings 
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teachers can more readily attend to behavior or provide more guidance to struggling learners. 
Co-teaching affords greater options for differentiating lessons, assessments, and groups (Kings-
Sears et al., 2015). Teachers also reported “professional and personal growth, and enhanced 
sense of community within general education classrooms” in co-taught classrooms (Thousand, 
Villa, & Nevin, 2006, p. 240). Working side-by-side created an environment for sharing, 
creativity and learning that strengthened teaching practice.  
Others have described co-teachers bringing different levels of expertise that enriched the 
delivery of instruction (Magiera, Smith, Zigmond, & Gebauer, 2005; Murawski & Hughes, 
2009) or working together to make it easier to manage difficult behavior while bringing 
emotional support to one another (Rice & Zigmond, 2000; Rytivaara, 2012). Another benefit 
cited is that co-teaching positively influenced teacher practices through the use of shared 
reflection (Beers, 2009; Carambo & Stickney, 2009), where co-teachers critically evaluated each 
other’s performance to improve in their teaching practice. 
Student benefits. Examining the list of benefits that the practice of co-teaching brings to 
students is extensive, although very little of these findings are based on empirical work. Walther-
Thomas (1997) cited the following broad student benefits: improved academic and social skills, 
improved attitudes and self-concept, and more positive peer relationships. Other benefits cited 
focused on exposure students with disabilities have to peer models of learning and behavior 
(Conderman & Hedin, 2015; Walther-Thomas, 1997), to higher level concepts and discussion 
not always presented in special education classrooms (Dieker, 1998; Murawski, 2006) and to a 
more rigorous general education curriculum (Conderman & Hedin, 2015). Gerber and Popp 




Some authors cited advantages related to smaller teacher-student ratios (Cook & Friend, 
1995) such as opportunities to receive immediate feedback and individual attention (Conderman 
& Hedin, 2015; Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016; Sweigart & Landrum, 
2015); higher student-teacher interactions (Friend, Cook, Hurley-Chamberlain, & Shamberger, 
2010; Moin et al., 2009) and closer monitoring of learning and behavior with opportunities for 
individualized instruction and increased teacher-student interactions (Conderman & Hedin, 2015; 
Magiera et al., 2005; Ploessl, Rock, Schoenfeld, & Blanks, 2010; Sweigart & Landrum, 2015). 
While these various benefits have been described in the literature, issues arise in finding 
empirical evidence to suggest that student performance or improvement in grades or tests scores 
can be linked specifically to instruction in co-taught settings. 
Complexities in Measuring Outcomes of Co-Teaching 
 Measuring student learning in co-taught settings is complex for a number of reasons. 
First, there is not a prescribed format for teachers to follow when engaged in co-teaching. The 
variability in how teachers implement co-teaching makes it difficult for researchers to measure 
what occurs and connected outcomes. When consistency in implementation is not evident, 
conclusions can be flawed. In order to make a strong case for co-teaching as an evidence-based 
practice, continued replication is needed along with finding ways to increase fidelity of co-
teaching as a service delivery model in schools (Cook & Cook, 2011). Second, there are many 
confounding factors that arise in measuring co-teaching. Measuring co-teaching for example, is 
complex when teacher (e.g., personality, teaching style, teacher effectiveness) and student 
characteristics (e.g., learning differences, interest in the class, demographics) are taken into 
account. These factors make it difficult to make comparisons across settings (e.g., co-taught, 
solo-taught, resource). In addition, random assignment of students to specific conditions is a 
 
 9 
difficult if not impossible task, as teachers and school administrators must account for how 
instruction is provided, particularly when accounting for the number of minutes a student with 
disabilities received services. Finally, student outcomes are usually measured by achievement 
test scores, grades, attendance and discipline records as the prominent measures used. These 
measures are important in building a case, but these outcomes are either subjective (e.g., grades 
and discipline records), or are difficult to attribute solely to co-teaching (e.g., achievement tests).  
While some of the outcomes presented above were from descriptive or position papers, 
two studies conducted experimental methods comparing student performance in co-taught and 
solo-taught classrooms (Aliakbari & Nejad, 2013; Jang, 2010), and six studies used quasi-
experimental methods to determine whether student outcomes differed for students in co-taught 
classrooms (Fontana, 2005; King-Sears et al., 2015; McDuffie et al., 2009; Murawski, 2006; 
Scheeler, Congdon, & Stansbery, 2010; Tremblay, 2013). However, the majority of studies on 
co-teaching have used survey, interviews and case study methodology. Although these studies 
provide description in understanding specific aspects of co-teaching, very few studies provided 
sufficient data through direct observation of teacher and student behavior in co-taught and solo-
taught classrooms to determine outcomes. Heward (2003) described the need for quantitative 
observations in classrooms. Observational data are needed to provide a snapshot for how 
students are responding, interacting and engaging to academic content in co-taught classrooms.  
Statement of the Problem 
Often general education teachers do not feel adequately prepared to teach students with 
disabilities (Boyer & Mainzer, 2003; Nierengarten, 2013). Increases in the diversity of student 
populations being served in general education classrooms (Conderman & Johnston-Rodriguez, 
2009; Gately & Gately, 2001) places tremendous stress on teachers in solo-taught settings to 
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address all academic and behavioral needs. Further, students with disabilities often require more 
systematic and direct instruction (e.g., explicit instruction, strategy instruction) that could be 
difficult to consistently provide in solo-taught classrooms. Co-teaching is being used to a large 
extent in schools as a service delivery model or framework for supporting students with 
disabilities in general education classrooms (Scruggs & Mastropieri, 2017). Districts have 
invested a significant amount of time and effort into assuring that teachers are prepared to 
engage in this type of instruction (Friend, 2007; Scruggs et al., 2007).  
While much of the literature points to the potential of co-teaching, currently there is not 
compelling evidence to suggest that co-teaching increases overall student outcomes (see Cook et 
al., 2011).  A major focus in co-teaching literature has been on the teacher: varying co-teaching 
roles in the classroom (Conderman & Johnston-Rodriguez, 2009; Harbort et al., 2007; Scruggs et 
al., 2007), perceptions and attitudes of teachers in co-taught classrooms (Austin, 2001, Kohler-
Evans, 2006; Stefanidis & Strogilos, 2015), and the challenges associated with maintaining co-
taught settings (Rivera, McMahon, & Keys, 2014). Only a few studies have focused on direct 
observation of student behavior in co-taught classrooms (King-Sears, Brawand, Jenkins, & 
Preston-Smith, 2014; Magiera & Zigmond, 2005; McDuffie et al., 2009; Strogilos & Avramidis, 
2016). Directly examining student actions (e.g., engagement, challenging behavior, student 
interactions) can provide new insights into whether students respond to instruction more readily 
in one setting than another. Researchers must continue exploring benefits and outcomes through 
systematic observation of students.  
 As important as it is to understand student outcomes associated with co-teaching, it is 
equally important to examine how teachers support students in co-taught classrooms. While 
broad measures of classroom context are available (i.e., MOOSES and CISSAR) these tools do 
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not tease out variables that distinguish instruction in co-taught classrooms, nor do they address 
how students with disabilities respond to that instruction. Existing research on co-teaching has 
examined isolated factors like grouping arrangements (e.g., small groups, pairs, one-to-one) or 
teacher-student interactions (Harbort et al., 2007; King-Sears et al., 2014; Sweigart & Landrum, 
2015), but currently no studies provide a comprehensive (simultaneous) picture of how teachers 
deliver instruction in co-taught classrooms and how students respond to that instruction.  
Co-teaching is complex because it deals with individual teachers who hold certain beliefs 
and skill sets that affect the efficacy of service delivery. Measuring the effects of co-teaching 
through experimental design can difficult due to the many factors that must be accounted for 
such as student and teacher variables, classroom arrangement, materials used, preference in 
wanting to co-teach, and relationships between co-teachers, to name a few.  
Other problems emerge when comparing settings. Studies have compared co-taught 
settings and resource rooms (Rea et al., 2002) or co-taught/solo-taught classrooms (Magiera & 
Zigmond, 2005; Strogilos & Avramidis, 2016). Because students in one content area classroom 
(e.g., math) cannot be observed across multiple settings, these studies required the special 
educator not to be present during solo-taught observations. Although existing studies are not true 
experimental designs, they have begun investigating how students respond to learning in 
different classroom contexts.  
Presently, few studies have explicitly observed how the same students engage and 
interact in co-taught and solo-taught general education classrooms. Researchers should target 
how students interact and behave in these settings and whether one setting provides for more 
opportunities for engagement. It also is not clear how students engage with grade level content 
material in co-taught settings. This can only be examined through rigorous observations. One 
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selling point for co-teaching is that two teachers can deliver instruction through various grouping 
arrangements that allow more opportunities for all students to respond and receive specific 
attention and feedback to create errorless learning classrooms. It is important to understand 
whether two teachers in co-taught classrooms provide more frequent and on-going informal 
evaluations of student performance and how they support individual students in meeting learning 
objectives.  
Conceptual Framework 
This study is situated within a sociocultural perspective (Vygotsky, 1978) in which 
interactions (e.g., verbal, text, technological) are important components of learning and 
cognition. This perspective posits that students can expand beyond their current zone of 
development through scaffolding and guided assistance from teachers and knowledgeable peers 
in the classroom (Vygotsky, 1978). The context of the environment sets the stage for a higher 
probability of successful interactions, where students’ engagement with materials and 
interactions with teachers and peers influence learning.  
The theoretical framework presented in Figure 1 represents an overarching frame for 
determining whether the context of the learning environment (i.e., co-taught or solo-taught 
settings) and types of teacher supports influences level of engagement, degree of challenging 
behavior, frequency and nature of interactions for students with disabilities. Certain hypotheses 
can be claimed from this framework. For instance, when teachers co-teach in a general education 
classroom, they are able to engage students with disabilities more effectively in instruction 
through increased interactions with teachers, peers and materials. Further, they can offer greater 
assistance and supports to students struggling to access the content. Additionally, with two 
teachers engaged in co-teaching, distracting behaviors are likely to be reduced and interactions 
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with teachers and peers is increased. Students with disabilities may feel more comfortable asking 
and responding to questions in class when the special education teacher is present because 
previous rapport has been developed. 
 
Figure 1. Theoretical framework for examining co-teaching effects.  
 The social contexts of classroom influences are not just academic performance, but also 
classroom mechanisms such as engagement and interaction. A major factor in co-taught 
classrooms is the ability for students to communicate as a way of engaging in classroom 
discourse. Interacting is crucial to learning as students develop concepts and construct their 
knowledge by listening to teachers as they provide examples, or by asking questions, and 
building new understanding of information shared by the teacher. Adding a second teacher to the 
general education classroom adds a new element in how classroom instruction can be delivered. 
Various grouping arrangements and co-teaching models can be used that maximize learning 
objectives for that lesson or provide immediate assistance to struggling learners.  
 
 14 
A certain set of assumptions may be made regarding influences toward student learning. 
For example, when two teachers are providing instruction, an assumption may be made that 
increased opportunities are afforded each student in the class to have more of their questions 
answered, provides more specific teacher feedback, and more opportunities for students to 
actively participate in instruction than sit idly by passively listening and watching. This allows 
for a greater amount of higher levels of engagement, increased opportunities for interacting with 
teachers and peers about content material, and more targeted supports provided by teachers. 
Furthermore, a second assumption is made that the presence of two teachers reduces the number 
of challenging behaviors because teachers are constantly monitoring student behavior.  
Purpose and Research Questions 
The significance of this study is that this study will be one of the few studies providing 
direct observation of student academic engagement, challenging behavior, and teacher-student 
interactions, while at the same time examining the supports teacher provide in co-taught and 
solo-taught environments. Currently, little research is available examining these variables across 
the same students in both settings.  
The purpose of this exploratory observational study is to examine levels of engagement, 
interactions with co-teachers and peers, and occurrence of challenging behaviors for students 
with high-incidence disabilities in co-taught and solo-taught settings. In addition, teacher 
supports will be observed with opportunities to explore supports provided in greater depth 
through reviews of voice recordings of instances of verbal interaction between teachers and 
target students. Post observations field notes following each observation provided a context for 
understanding what occurred in the classroom. These post observation notes were used to 
supplement data in student observations.  
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The following research questions will guide this study: 
1. Do students with high incidence disabilities demonstrate differences in levels of 
engagement, challenging behavior and verbal interactions between co-taught and solo-
taught settings?  
2. What type of supports do general and special education teachers provide to students with 






Review of the Literature 
Co-teaching is a service delivery model frequently used in schools to adhere to the IDEA 
mandate of least restrictive environment (LRE). Many schools have adopted co-teaching as a 
primary method for including students with disabilities in the general curriculum and justify it as 
a means for offering a wide range of instructional practices, reducing teacher-student ratios and 
reducing the stigma associated with students receiving extra support through a pullout model 
(Kloo & Zigmond, 2008). Although co-teaching is commonly used, questions remain as to how 
it is carried out in these classrooms and the extent to which it truly improves student outcomes.  
The purpose of this review is to provide a general overview of co-teaching and to 
examine two critical areas addressed in the literature: (a) general and special education teacher 
roles and the supports they provide while engaged in co-teaching, and (b) academic and social 
outcomes for students with disabilities who participate in co-taught classrooms. In keeping with 
the primary foci of this study, the outcomes literature reviewed will be concentrated in the areas 
of engagement, behavior, interactions, and supports. In addition, a brief overview will be 
provided on perceptions and attitudes of teachers and students related to co-teaching to provide 
additional understanding as well as perspectives on implementation. The final section of this 
review will include a discussion of the gaps found in the co-teaching literature.  
Tracing the Roots of Co-Teaching 
Co-teaching grew out of the team teaching concept introduced in the 1950s and 1960s 
beginning in elementary schools (Adams, 1962). Early team teaching examples focused on a 
teacher with vast knowledge in a particular content area delivering instruction in a lecture 
format, followed by having the large group separated into smaller sections for discussion, 
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debriefing, and assessment by multiple teachers (Friend, Cook, Hurley-Chamberlain, & 
Shamberger, 2010). Teachers may share the responsibility for instructing the large group based 
on their content knowledge of that topic. Nearly 60 years later, the concept of team teaching 
continues to exist, but many schools use an adapted model known as co-teaching, which takes on 
a variety of formats and commonly occurs when a general and special educator work together to 
share instructional responsibilities in the same physical space (Bauwens, Hourcade, & Friend, 
1989). With the passage of the Education for All Handicapped Children Act (1975) individuals 
with disabilities had a right to be educated in the LRE, and subsequent reauthorizations of the 
law called for students with disabilities having access to the general education setting 
(§1400(c)(5)(A)). Co-teaching, although not specifically written into the law, has been advocated 
as a service delivery model that can be used to provide access to general education settings, 
where specially designed instruction and accommodations can help students with disabilities 
achieve success. 
While several controversies have arisen over the extent to which students with disabilities 
should be educated in general education classrooms for fear of not accessing individualized 
supports (Kauffman, Anastasiou, Badar, Travers, & Wiley, 2016; McLeskey & Waldron, 2011), 
many contend that advances such as universal design for learning (UDL), multi-tiered systems of 
support (MTSS) and co-teaching prove to be promising methods to address learners’ needs 
(Sailor, 2014). Zigmond (2003) posits that it is not the classroom in which someone receives 
services (special or general education setting) that matters, but rather the strategies and 
individualized approaches used to help the student make gains.  
Recent discussions of high-leverage practices (HLPs) introduce teachers to strategies and 
supports critical to effective teaching students with disabilities. HLPs were first introduced to 
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offer a common set of professional knowledge and skills for preservice teachers in general 
education settings (Ball & Forzani, 2011). They are defined as “a set of practices that are 
fundamental to support K-12 student learning, and that can be taught, learned and implemented 
by those entering the profession” (Windschitl, Thompson, Braaten, & Stroupe, 2012, p. 880). 
Nineteen high-leverage practices for general education teachers can be found at 
http://www.teachingworks.org/work-of-teaching/high-leverage-practices. In 2014, McLeskey 
and colleagues developed a set of 22 HLPs for K-12 special education teachers as approved by 
the Council for Exceptional Children Board of Directors (McLeskey et al., 2017). Six practices 
can be applied directly to successful and effective co-taught classrooms and provided some of 
the general constructs for examination this study: 
HLP1: Collaboration with professionals to increase student success 
HLP6: Use student assessment data & make adjustments to improve student outcomes 
HLP8: Provide positive & constructive feedback to guide students’ learning and behavior 
HLP13: Adapt curriculum tasks and materials for specific learning goals 
HLP17: Use flexible grouping 
HLP18: Use strategies to promote active student engagement 
These are important practices that could be implemented easily into the general education 
curriculum but more importantly can be implemented more frequently in co-taught settings. The 
HLPs for K-12 special education teachers can be found at this website: 
http://ceedar.education.ufl.edu/wp-content/uploads/2017/07/CEC-HLP-Web.pdf 
Perceptions of and Attitudes Toward Co-Teaching 
 Examining research on the attitudes and beliefs of teachers and students through their 
experiences in co-teaching helps us develop an understanding of implementation and general 
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strengths and weaknesses of this model. The following section describes teacher and student 
perceptions as they relate to teacher roles, supports, grouping arrangements, and outcomes. 
 Teacher perceptions. Austin (2001) surveyed 139 general and special education teachers 
where 92 represented current co-teaching pairs and conducted follow-up interviews with 12 co-
teachers. The survey and interview addressed perceptions of experiences, recommended 
collaborative practices, teacher preparation, and school-based supports. In examining outcomes, 
the majority of teachers from this study “believed that co-teaching contributed positively to the 
academic development of all their students” (p. 253). These teachers also reported improved 
academic outcomes such as test scores and course grades, but actual evidence of these outcomes 
was not gathered.  
Keefe and Moore (2004) conducted interviews with 8 co-teaching pairs regarding how 
teachers provided access for students with disabilities in high school general education 
classrooms. Three themes emerged: the nature of collaboration, teacher roles, and student 
outcomes. Teachers stressed the importance of being able to communicate and plan with their 
co-teacher. With regard to roles, the general educator often was in charge of leading instruction 
while the special educator adapted materials and worked individually with students. General 
educators also stressed the importance of the special educator having a better understanding the 
academic content, particularly when working in high schools. Teachers reported positive 
outcomes including the elimination of stigmas connected with students with disabilities being 
pulled out of the general education classroom for additional instruction. General educators did 
not describe any negative outcomes for students with disabilities, but some special educators 




 In a more recent study, Strogilos, Stefanidis, and Tragoulia (2016) surveyed 400 
participants who were co-teaching, and 10 co-teaching pairs participated in semi-structured 
interviews. The co-teachers reported that equal involvement in team teaching was not necessarily 
favorable because the addition of a second teacher allows for one-on-one and small group 
instruction that greatly benefits students with disabilities. However, most participants believed 
students should be taught in the general education classroom, and that even individual instruction 
should occur inside the general education setting rather than in a resource room. Finally, these 
teachers reported that creating modifications and other supports were necessary, but that they did 
not always develop effective adaptations. 
 Student perceptions of co-teaching. In addition to research on teacher perceptions of 
co-teaching, there is a body of literature examining student perceptions of use and effectiveness 
of co-teaching. Embury and Kroeger (2012), for example, investigated seventh and eighth grade 
students’ perceptions of teachers’ roles: teach, re-teach, organize, discipline, and support. They 
noted that roles varied between grade levels, but problematically the students tended to refer to 
the general educator as the real teacher and the special educator as the helper. The students 
perceived the role of the general educator as the one who teaches and re-teaches, and students 
viewed the special educator as the one who disciplines and helps students get organized. This 
finding was consistent with previous research, which found that special educators were often 
viewed as an assistant in the classroom (Scruggs, Mastropieri, & McDuffie, 2007). Keeley 
(2015) gathered data on student perceptions of the five common co-teaching models in relation 
to classroom management, student learning, student confidence, and teacher authority. When 
models such as station teaching, parallel teaching, and team teaching were used, students 
reported learning more content and saw a balance of teacher discipline. In accordance with other 
 
 21 
studies (see Shogren et al., 2015), students preferred variation in grouping arrangements to 
maximize learning potential. 
Gerber and Popp (1999) found, in a survey of 123 students with and without disabilities, 
that they viewed co-teaching as an effective model. Students reported that their grades improved 
as a result of being in a co-taught class, although data were not directly gathered to support these 
claims. Similarly, Wilson and Michaels (2006) surveyed secondary students with disabilities 
(n = 127) and without disabilities (n = 219). These students reported receiving individual 
assistance and felt supported through the diverse instructional styles of the teachers. King-Sears, 
Jenkins, and Brawand (in-press) also found in a recent survey study that students reported both 
general and special educators providing supports that included explanation and feedback.  
Bessette (2008) took a unique approach in investigating student perceptions of co-
teaching by analyzing student drawings. Eighty-five elementary and middle school students were 
given the direction to: “draw what it looks like in your classroom when both of your teachers are 
working” (p. 1380). Several differences were apparent across the two groups. Middle school 
students were more likely to draw themselves experiencing academic difficulty, for example, 
writing comments in their pictures such as “What!” or “I don’t get it.” For elementary students, 
motivation was depicted much higher, as they drew pictures of themselves smiling and raising 
their hand, having eye contact with the teacher, and working with their peers. Additionally, the 
elementary group depicted more encouraging and supportive environments, as 73% of these 
students drew their teachers as seemingly friendly, helpful, and interacting with the students. 




Research on Co-Teaching 
 Overall, while students and teachers generally viewed co-teaching positively, it is 
important to examine the research on student outcomes and teacher roles and supports in order to 
legitimize it as an effective instructional option for students with disabilities. The purpose of this 
section is to present information on how outcomes of co-teaching have been measured and its 
effects on improving learning for students with disabilities. Additionally, information is provided 
to better understand teacher behaviors (hereafter referred to as roles and supports) and how they 
may provide unique individualized learning experiences for students with disabilities. A search 
was conducted through the EBSCO database that included the terms co-teaching, cooperative 
teaching, collaborative teaching, special educator, special education teacher, general education 
teacher, general educator, teacher roles, outcomes, and observations, and combinations of 
terms. This search produced over 2,600 articles. A delimiter was added to include only peer-
reviewed research. Articles focused on co-teaching at the preservice level and in higher 
education were excluded. To be included in this review, the studies must demonstrate that co-
teaching occurred in K-12 classrooms and included a general and special education teacher. 
Additionally specific data had to be gathered on performance of students with disabilities (rather 
than perceptions), and/or direct observations (e.g., time-sampling) to quantify teacher roles in co-
taught classrooms. While a number of studies examined consultation models or focused on the 
inclusion of students with disabilities in a general education classroom, those studies were 
excluded if they did not specifically investigate co-teaching.  
Measuring Student Outcomes in Co-Taught Settings 
The most critical component for determining co-teaching effectiveness is the extent to 
which the practice results in positive academic and social outcomes for students. Empirical 
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evidence of co-teaching effectiveness can demonstrate the importance of this model for 
decreasing teacher-student ratio and allowing for teacher flexibility in using a variety of teaching 
strategies and grouping formats. Moreover, research on positive student outcomes can help unite 
districts in properly funding professional development and/or coaches to work with teachers to 
improve their co-teaching practice. However, finding clear evidence in support of co-teaching is 
a difficult endeavor as few studies have directly observed student performance in co-taught 
settings.  
Cook, McDuffie-Landrum, Oshita, and Cook (2011) identified three factors connected 
with difficulty in conducting experimental research on co-teaching. First, researchers need to be 
precise in operationally defining co-teaching and how it is implemented. There is much variation 
in how teachers define co-teaching and implement co-teaching. Second, when designing 
experimental studies, researchers must isolate the effects of co-teaching by considering 
confounding factors that may contribute to positive and negative effects of co-teaching. For 
example, teacher effectiveness and quality clearly can influence results. Effective teachers may 
use more strategies that increase student learning regardless of whether it is a co-taught or solo-
taught setting. Other factors that may impact outcomes include: instructional methods used, 
teaching experience, years taught with current partner, severity of students with disabilities in the 
classroom. The authors suggest using multilevel models and single-case designs to control for 
some of these confounding factors. Third, the authors suggest that research questions be specific 
rather than broad, and that they have practical significance. Given these reasons for more critical 
analysis of student outcomes and that there is significant need for more observational studies to 
capture how students are responding to instruction, this next section describes research on 
student outcomes as measured in various ways. 
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As co-teaching began increasing in popularity, the research tended to be focused on 
developing effective co-teaching pairs (Dieker, 2001), utilizing different models to increase 
effectiveness (Cook & Friend, 1995), and describing the strengths and barriers  (Isherwood & 
Barger-Anderson, 2008; Reinhiller, 1996; Thousand, Villa, & Nevin, 2006). Gradually the focus 
began to shift as it was realized that without sufficient evidence indicating increased 
performance outcomes for students with disabilities and differences from outcomes achieved 
through other service delivery models (e.g., self-contained or resource classrooms, consultation), 
the push for co-teaching is not substantiated. 
Weiss (2004) noted that very little research was available that carefully described what 
was occurring instructionally in co-taught classrooms, and even less was known about the 
student outcomes. Weiss and Brigham (2000) conducted a review of nearly 700 articles, books 
and dissertations and drew the following conclusions. First, the methodology used most often in 
research related to co-teaching was interview. Secondly, there was significant ambiguity 
regarding how co-teaching was defined and implemented with general and special educators. 
Third, many of the studies did not investigate the roles and supports teachers provided in these 
classrooms, which as they noted, was a critical purpose for co-teaching.  
Murawski and Swanson (2001) conducted a meta-analysis to investigate whether co-
teaching had an effect on student outcomes. Based on their analysis, the effect size of 0.40 was 
average, suggesting co-teaching had a moderate effect on outcomes. Unfortunately, although 
their search ranged from 1989 through 1999, they only found six studies that provided sufficient 
quantitative information to use in the calculation. Although a moderate effect size was found, it 
created a new energy for research on outcomes.  
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In 2009, Hattie conducted a meta-analysis examining several areas of co-teaching and 
team teaching. An effect size of 0.19 was found from the 47 different effects from 138 studies. 
While this suggests low effect size for co-teaching, it is unclear how many of those studies 
focused entirely on co-teaching environments in which a general and special educator work 
together in the classroom. Also, Hattie did not provide information as to what the researchers 
were measuring in their study, such as teacher effects, student effects, or other aspect of co-
teaching or team teaching. In light of these results, data remain inconclusive on the effects of co-
teaching.  
Empirical studies in co-teaching research have addressed a number of content areas in the 
areas of literacy and language arts (Dieker & Ousley, 2006; Fenty, McDuffie-Landrum, & 
Fisher, 2012; King-Sears & Bowman-Kruhm, 2011; Morfidi, & Samaras, 2015; Murawski, 2006; 
Tobin, 2005, Wexler et al., 2018; Zigmond, 2006); math (Almon & Feng, 2012; Bottge, Cohen, 
& Choi, 2017; Jang, 2006; King-Sears & Strogilos, in-press; Magiera, Smith, Zigmond, & 
Gebauer, 2005; Pearl & Miller, 2007; Valenzuela, 2012; Witcher & Feng, 2010), social studies 
and world history (Bouck, 2007; Dieker, 1998; Van Hover, Hicks, & Sayeski, 2012; Zigmond, 
2006), science (Brusca-Vega, Brown, & Yasutake, 2011; Jang, 2010; King-Sears, Brawand, 
Jenkins, & Preston-Smith, 2014; King-Sears et al., 2015; Moin, Magiera, & Zigmond, 2009; 
Rahmawati, Koul, & Fisher, 2015; Rahmawati & Koul, 2016; Roth & Boyd, 1999; Tobin & 
Roth, 2005; Wexler, Mitchell, Clancy, & Silverman, 2017), and career and technical education 
(Casale-Giannola, 2012). From these content areas, research on student outcomes has been 
typically measured through standardized tests and classroom-based assessments, student records 
(e.g., course grades, discipline, attendance), and direct student observations. 
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Using standardized tests and curriculum-based measures. One common method for 
measuring outcomes of co-teaching is the use of standardized assessment (Bear & Proctor, 1990; 
Brusca-Vega et al., 2011; Fontana, 2005; Garrigan & Thousand, 2005; Hang & Rabren, 2009; 
Klingner, Vaughn, Hughes, Schumm, & Elbaum, 1998; Murawski, 2006; Packard, Hazelkorn, 
Harris, & McLeod, 2011; Nevin, Cramer, Voight, & Salazar, 2008; Rea, McLaughlin, & 
Walther-Thomas, 2002; Tremblay, 2013; Zigmond & Baker, 1990). These studies used various 
achievement tests (e.g., Wide Range Achievement Test [WRAT] in Math, Test of Written 
Language [TOWL], Iowa Test of Basic Skills) as dependent measures to determine whether 
higher scores were achieved in co-taught classes than in solo-taught or resource rooms. While 
some studies noted significant improvement favoring co-teaching (Bear & Proctor, 1990; 
Garrigan & Thousand, 2005; Rea et al., 2002), other’s found that students with LD performed 
better in resource rooms than in co-taught settings (Packard et al., 2011). Klingner et al. (1998) 
found statistically significant differences in favor of students with disabilities in co-taught 
settings on the Basic Academic Skills Sample-Reading from fall to spring but failed to find 
differences in mathematics. In this case, performance was measured in a pre/post format. 
These results from standardized tests provide some optimism regarding improved 
academic outcomes in co-taught classrooms. However, too much emphasis should not be placed 
on achievement scores alone. While these tests provide “broad assessments of academic skill 
development in making universal screening or accountability decisions” (Salvia, Ysseldyke, & 
Witmer, 2017, p. 199), they do not directly measure classroom performance. Using these types 
of tests to measure outcomes of a service model is a stretch because of the numerous 
confounding variables such as differences in content areas and teacher characteristics. For 
example, a student will not have a co-taught and solo-taught math class in the same semester. 
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Furthermore, comparing how a student performed in a solo-taught classes from the previous year 
and comparing that to co-taught instruction in the current year raises questions not only 
regarding history and maturation, but there are issues with teacher effects.  
Other researchers have measured outcomes using summative pre/post measures such as 
curriculum-based measurement (CBM), to gather grade-level samples from the general 
curriculum to reveal student differences in reading comprehension and fluency, spelling, 
vocabulary, and math (Baker & Zigmond, 1990; Marston & Heistad, 1994; Marston, 1996; 
Welch, 2000). These types of assessments measure growth over time. Results revealed minimal 
differences or gains when co-teaching was introduced (Baker & Zigmond, 1990; Marston & 
Heistad, 1994). Marston (1996) used CBM to compare co-teaching, pullout services, and 
combined (i.e., co-taught and pullout) classrooms for elementary students with mild disabilities. 
He found that students in all three conditions made gains from fall to spring, but the combined 
condition demonstrated the largest gains followed by the co-teaching alone condition. Welch 
(2000) found gains for students with and without LD in all areas of reading, but statistically 
significant differences for students with disabilities were only found in one school in the area of 
reading fluency. Overall, regardless of whether summative or formative assessments were used, 
results were mixed. Again, this is due to the fact that comparisons cannot be made based on tests 
alone. Other measures must be included in addition to tests and classroom-based assessments in 
making determinations about student outcomes in co-teaching. 
 Examining student records. Outcomes also have been measured by examining 
discipline and attendance records as well as course grades. Increases were found in studies 
comparing academic grades from a previous year without co-teaching to a year with co-teaching 
(Fontana, 2005; Harris et al., 1987; Lundeen & Lundeen, 1993). Rea et al. (2002) found 
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statistically significant differences between means across all content areas favoring the co-
teaching group, while Johnson, Test, and Algozzine (1995) found that student grades decreased 
slightly from cooperative teaching condition, but they were still higher than baseline. In a 5-year 
longitudinal study on developing co-teaching models, Pearl et al. (2012) noted that students with 
disabilities tended to receive passing grades in co-taught classes (70% or higher). To the 
contrary, Murawski (2006) determined that after 10- and 20-week grading periods, grades 
remained stable for students with LD in the co-teaching condition, while grades increased for 
students in self-contained classrooms. Boudah, Schumacher and Deshler (1997) found that 
average scores on tests and quizzes actually decreased during co-teaching for students with mild 
disabilities. Finally, Zigmond and Baker (1990) found similar results that final grades decreased 
in the co-teaching year. 
Overall, four studies found that grade increases for students in co-taught classrooms over 
the previous years’ performance during which co-teaching was not available. One study found no 
change in grades for students in the co-teaching condition and three studies found that grades 
decreased in co-taught condition. Grades are reflective of student work and provide more 
information related to the setting where they are taught; however, grades are still a subjective 
measure. Teacher leniency or rigidity can be problematic in using these scores to assess 
performance in co-taught classrooms. Further, there is not a set standard for grading procedures 
as general educators hold very different expectations for students with disabilities, with some 
requiring grade-level performance and others using adapted expectations. 
Discipline and attendance records also have been used to measure outcomes. When 
behavior is not an issue, one may imply that good classroom management is being practiced. 
Using proactive behavior management strategies are important to prevent disruptive behaviors 
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from escalating (Carpenter, Musy, & King-Sears, 1997). A benefit of two teachers in the 
classroom providing instruction and monitoring behavior may be a reduction in discipline 
referrals. Also, the planning and preparation of two teachers who create responsive lessons that 
incorporate flexibility in instruction may result in students attending class more frequently. 
Four studies examined discipline and/or attendance records to measure the effects of co-
teaching (Hang & Rabren, 2009; Johnson et al., 1995; Rea et al., 2002; Zigmond & Baker, 
1990); results were mixed. Surprisingly, Hang and Rabren (2009) found that discipline behavior 
referrals and absences were statistically higher for students in the co-taught classroom despite the 
fact that co-teachers reported improved student behavior. No differences were found in absence 
rates for students in co-taught classrooms (Johnson et al., 1995; Zigmond & Baker, 1990). Rea et 
al. (2002) on the other hand, found statistically significant differences in favor of co-teaching 
with more in- and out-of-school suspensions being reported for students in pullout classrooms. 
These authors also found that students in co-taught classes attended more frequently (number of 
days) than students in pullout programs. Cook et al. (2011) noted that outcomes measures such 
as grades, discipline, and attendance rates used as outcome measures instead of psychometrically 
sound assessments should be interpreted with caution.  
Observing student behavior. Observing students in co-taught settings provides a very 
different perspective than test scores or records. Observations allow for examination of 
constructs that are difficult to measure such as level of academic engagement, levels of 
challenging behavior and the frequency and types of interactions with teacher and peers. Two 
studies, Magiera and Zigmond (2005) and Strogilos and Avramidis (2016), used direct 
observation to understand teacher behavior in co-taught settings (see discussion below) and to 
determine if instructional experiences differed for students with disabilities in co-taught and 
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solo-taught settings. Observations in these studies measured student variables, such as on-task 
behavior and participation, level of attention and misbehavior, and student-student interactions. 
 Magiera and Zigmond (2005) investigated four secondary co-taught classrooms by 
comparing the performance of 18 students with high-incidence disabilities. Two significant 
findings were found. First, students with disabilities received more one-to-one instruction in co-
taught classrooms. Second, general education teachers interacted more with students with 
disabilities in the solo-taught classroom than in the co-taught classroom. The remaining 
instructional experiences did not result in statistical differences on variables of on-task behavior, 
student participation, and student-to-student interactions.  
In another study, Strogilos and Avramidis (2016) compared on-task behavior and 
participation, interactions with peers, and discipline between solo-taught and co-taught settings 
for students with autism and intellectual disabilities in Greece. Findings from this study suggest 
that students with disabilities interacted more with peers in solo-taught settings, while they found 
increased individual attention and reduced discipline problems in co-taught settings. Statistically 
significant differences also were found, indicating that students with disabilities in co-taught 
classrooms actively participated and were on-task more often. One caveat to understanding this 
study is that in the Greek school system, the special educator is allocated to a student with a 
disability in the general education classroom. There can be more than one special education 
student in a room. A teacher can be assigned to several students. Therefore, the results 
demonstrating decreased peer interactions were not surprising because the special educator was 
always near the target student. It is also true that on-task and participation increased in co-taught 
classrooms because the special education teacher was always near the students.  
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 Although these studies examined student outcomes, several concerns should be 
acknowledged. First, these researchers wanted to determine whether differences existed in 
student instructional experiences between co-taught and solo-taught classrooms and did this by 
observing the solo-taught class when the special educator not present, instead of investigating a 
completely different solo-taught classroom. Magiera and Zigmond (2005) warned that threats to 
validity were possible with “the use of the same general education teacher for both conditions” 
(e.g., carry-over of routine practices across conditions, p. 81). However, they insisted that greater 
validity concerns arise with confounding factors such as, teacher, classroom, and content 
variations if observations occurred in two different classrooms with different content areas. 
Second, there is cause for concern regarding the researchers defined the constructs measured on 
their observation instrument. Magiera and Zigmond (2005) and Strogilos and Avramidis (2016) 
measured on-task behavior by observing whether or not the student was looking at and listening 
to the teacher, which is not necessarily a commonly accepted description of engagement. There 
are different types of engagement (passive or active) that require different levels of thinking or 
action on the part of the student. Additionally the researchers also coded challenging behavior as 
a binary variable (i.e., misbehave and behave).  
Constructs for Examining Student Performance  
Overall, there is a dearth of literature that directly examines student performance in co-
taught classrooms. The present study is designed in part, to directly observe how students with 
disabilities perform in co-taught classrooms on specific areas (i.e., academic engagement, 
challenging behavior, interactions). These specific variables or constructs as they will 
subsequently be referred to, are important to directly observing how a student’s performance 
might be measured in a co-taught classroom. Researchers have demonstrated the importance of 
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these constructs to student success in the classroom. It is important to understand how these 
constructs might be directly observed in co-taught classrooms. Further, Wang, Haertel, and 
Walberg (1993) reported that proximal variables (e.g., teacher-student interactions, teacher roles, 
classroom management) have greater influence over distal variables (e.g., professional 
development, school policies, classroom demographics) and Weiss (2004) further noted that 
proximal variables have not been extensively researched. The following sections discuss these 
proximal variables of student engagement, challenging behavior and teacher-student interactions. 
Student engagement. The actions of students and teachers in the classroom are pivotal 
factors in student learning (Wang et al., 1993). The content, types of activities, materials, levels 
of teacher questioning and feedback all contribute in different ways to academic engagement. 
Studies focused on engagement in co-teaching, typically observed whether the student was on-
or-off task (Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016), but engagement 
encompasses a variety of other behaviors. It can be observed by examining opportunities to 
respond (Haydon, Mancil, & Van Loan, 2009; MacSuga-Gage & Simonsen, 2015; Sutherland, 
Alder, & Gunter, 2003), differences in active versus passive engagement (Hattie, 2009; Prince, 
2004), and rates of disruption (Scott, Alter, & Hirn, 2011; Sweigart & Landrum, 2015). These 
measures taken together may contribute to overall increases in academic achievement.  
Zigmond and Baker (1990) conducted classroom observations to compare primary and 
intermediate grades across mainstream and self-contained classrooms. Although engagement was 
not specifically defined in their study, a significant finding was that primary students with 
learning disabilities spent more time actively engaged in general education classrooms rather 
than in self-contained special education classrooms. Boudah et al. (1997) used observations to 
measure engagement across four dimensions: whom the student was interacting, the initiator of 
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the interaction, type of academic engagement (recall, raising hand, clarifying), and correctness of 
the student’s response. 
Other studies measured engagement in traditional classrooms. For example, Scott et al. 
(2011) used an observation system to record the behavior of students with and without behavior 
disorders. These authors used three levels of engagement to measure student behavior: active, 
passive, and off-task. Active engagement was defined as the target student being engaged with 
instructional content “through choral response, raising-of-hand, responding to teacher, writing, 
reading or otherwise actively completing an assigned task” (p. 629). Passive engagement was 
defined as the student was “passively attending to instruction—either by orientation to the 
teacher . . . peer, or materials . . . but not required to do anything other than listen and observe” 
(p. 629). Off-task was defined, as the student not engaged either actively or passively in the 
activity. Examples of off-task included “being out of seat without permission but not bothering 
anyone else, looking away from the teacher and instructional materials” (pp. 629-630).  
Engagement is usually tied to some form of student behavior. Terms such as on-task and 
off-task informs teachers as to whether the student is engaged in the task, but does not provide 
enough information to examine the degree of engagement and what engagement looks like. 
Further, we miss important data when engagement and challenging behavior are not separated.  
Challenging behavior. Effective classroom management can have a positive effect 
student academic performance (Fraser, 1994; Good & Brophy, 2003; Nelson, Johnson, & 
Marchand-Martella, 1996). Typical ways of measuring student behavior have been checklists 
(Katt, Lecavalier, & Aman, 2014; Lane et al., 2016), behavior rating scales (Erford & Clark, 
2011; Volpe & Briesch, 2016) and direct observations (Lewis, Scott, Wehby, & Wills, 2014; 
Sutherland, Conroy, Vo, Abrams, & Ogston, 2012). In addition, Lewis et al. (2014) provided 
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additional information on variables commonly examined in measuring behavior: verbal 
aggression, physical aggression, on-task/off-task, positive and negative verbal statements, 
disruptions and noncompliance/compliance. 
Few studies have investigated the impact of co-teaching on classroom management and 
the extent to which students display challenging behavior in those settings. Rytivaara (2012) 
conducted an ethnographic case study to examine how teachers managed behavior in their co-
taught classroom. She found that the teachers shared work responsibilities and plan carefully to 
prevent misbehavior. The teachers also agreed that the class should be managed through open 
dialogue and maintaining a positive classroom atmosphere for learning. Strogilos and Stefanidis 
(2105) conducted a survey investigating the influence of co-teaching on student participation, 
learning progress, and behavior improvement. There were 400 teacher respondents (245 were 
special education and 155 content-area teachers) dispersed over Greece. Researchers found that 
behavior improvement was positively correlated to curriculum modifications, the involvement of 
the content teacher in co-teaching, and student participation in mixed ability groups. Bronson 
and Dentith (2011) noted that active engagement and less frequent behavioral issues were 
observed by the researchers during monthly visits when two teachers were in the classroom. The 
researchers never specified whether the two teachers were a general and special educator and 
they did not mention if students with disabilities were in the classroom. However, positive 
outcome for students were found when two teachers were present in the classroom.  
While Sweigart and Landrum (2015) found no difference in disruption rates between 
classrooms in which one adult or multiple adults were present in both elementary and secondary 
schools, they did find that negative feedback (verbal or gestural response) to students occurred 
significantly more in elementary co-taught than in solo-taught classrooms. These differences 
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were not found in secondary schools. However, it should be noted that positive feedback also 
was significant when more than one adult was present in the classroom in elementary schools. 
The database did not provide specific information as to whether the second teacher in the 
classroom was a special educator. 
In examining how co-teachers responded to challenging behavior in these settings, Bouck 
(2007) found, in her study of two eighth-grade history classes, that both co-teachers addressed 
discipline matters although the special educator was more likely to deal with discipline for 
students who had IEPs. In her study teachers shared similar philosophies related to classroom 
management, which allowed for a division of the responsibility for dealing with student 
behavior. Wischnowski, Salmon, and Eaton (2004) also evaluated the management of student 
behavior in co-taught settings and found that middle school students were referred for more 
discipline problems. Approximately 60% of all behavioral referrals from co-taught classrooms 
were given to students with disabilities, but further examination found that two students were 
primarily receiving those referrals. The authors concluded that although co-taught classrooms 
could be appropriate placement for many students, some who exhibited frequent problem 
behavior might be better served in a more restrictive placement. But in a different study of 15 co-
teaching pairs (Isherwood, Barger-Anderson, & Erickson, 2013) researchers reported that 
working with a co-teacher helped improved classroom and behavior management. Overall there 
is still much to be explored regarding challenging behavior in co-taught settings. Investigating 
the severity and frequency of different types behavior and examining influences that contribute 
to challenging behavior in co-taught classrooms is needed for future research. Investigating 
verbal interactions in co-teaching is a relatively new concept (Ashton, 2016), but researchers 
have embraced the importance of teacher-student interactions as an important component of 
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effective learning (Johnson et al., 1995; King-Sears et al., 2014; Tobin, 2005; Rahmawati et al., 
2015; Swegart & Landrum, 2015; Wexler et al., 2018). 
Interactions. King-Sears et al. (2014) investigated the types of interactions during a co-
taught earth science class. They defined types of interactions based on the grouping arrangement 
in which the interaction occurred with the target students. A secondary layer to their interaction 
analysis was the roles and supports provided to students. In their study, large group instruction 
was the arrangement during which most interactions occurred, and presenting content was the 
most frequent role teachers were engaged in during the interactions. Similar findings were 
indicated by Wexler et al. (2018) who conducted an observational study (over 2000 minutes) of 
co-teaching pairs. They found that 86.5% of all interactions occurred either during whole group 
or independent work. Magiera and Zigmond (2005) found statistically significant differences 
pointed to the general educator interacting more with students with disabilities during solo-taught 
than co-taught sessions. No differences were reported for interactions with other students across 
both settings. 
 Strogilos and Avramidis (2016) compared student interactions across co-taught and solo-
taught settings, focusing specifically on the person with whom the target students interacted and 
the nature of those interactions. Findings revealed that students with disabilities interacted more 
with their peers during solo-taught classes and similar to Magiera and Zigmond, that the general 
education teacher had more interactions with target students during solo-taught instruction. They 
also determined teachers provided more directions and one-to-one help during co-taught 
instruction. 
 McDuffie, Mastropieri, & Scruggs (2009) examined teacher-students interactions 
between co-taught and solo-taught settings. These authors found a statistically significant finding 
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that students in solo-taught classrooms interacted more with teachers than in co-taught settings. 
A second finding indicated that students with disabilities were interacted more with teachers on 
content related material than their peers without disabilities in co-taught and solo-taught settings. 
Finally, students with disabilities had more student initiated interactions, longer duration of 
interactions and more individual interactions than students without disabilities. 
 Missing from these interaction analyses was the how the interactions began and detailed 
data on the nature of the interactions (related to content, getting permission, etc.). Investigating 
patterns is important for helping to improve students’ interaction behaviors. For instance, 
patterns may suggest that when the student is having difficulty, and they prefer to gain teacher 
attention by raising their hand or asking a peer is an appropriate strategy to seek help. Interaction 
patterns are also important to help student feel valued and provides a sense of belonging to the 
class. 
Teacher Roles and Supports for Students with Disabilities 
In addition to understanding student outcomes, there are two critical areas in the co-
teaching literature that also must be examined: the types of roles general and special education 
teachers assume and the supports they provide to students with disabilities in co-taught settings. 
Understanding these roles and specialized supports is important because they help determine 
how a student interacts and engages in that setting. Teachers have their own unique styles and 
methods in delivering instruction, yet many prefer to work in isolation (Ball, Ben-Peretz, & 
Cohen, 2014) despite new innovations in teacher collaboration such as, professional learning 
communities (DuFour, DuFour, & Eaker, 2008). But when another professional is added to a 
classroom the teacher-student ratio is divided creating opportunities for closer monitoring of 
student performance, the provision of positive and constructive feedback (Sweigart & Landrum, 
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2015), additional supports, and more verbal interactions and discussion around content 
(McDuffie et al., 2009). Co-teaching should not be viewed as an obligation that teachers must do 
to create service delivery options to meet federal guidelines, but rather it should be seen as an 
opportunity for teachers to work together to increase meaningful access to the curriculum and 
improve student performance by creating a universally designed classroom in which lessons and 
activities are differentiated. Before this can occur, specific purposes and intentions for having a 
second teacher in the classroom must be defined. The aim of this next section is to examine the 
instructional roles that make co-teaching different from instruction in solo-taught classrooms. 
Stated another way, how does the presence of two teachers with different expertise enhance the 
educational experience for students with disabilities? 
Co-teaching is used widely in schools, but implementation varies considerably from one 
classroom to the next. Trent (1998) in an early case study on co-teaching, suggested that 
sustained efforts to move co-teaching forward was complex, noting that researchers should 
“develop instruments and procedures that help to document and compare student progress across 
different settings in more reliable ways” (p. 519). Examining research in which systematic 
observations were used to capture teacher roles and interactions in co-taught classes is the focus 
of this section.  
Seven studies used systematic time-sampling procedures to observe specific teacher roles 
in the context of co-teaching (Boudah et al., 1997; Harbort et al., 2007; Johnson et al., 1995; 
King-Sears et al., 2014; Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016; Wexler et al., 
2018). Two studies compared teacher roles between co-taught and solo-taught classrooms 
(Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016) and three studies compared the roles 
between general and special education teachers in co-taught classrooms only (Harbort et al., 
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2007; King-Sears et al., 2014; Wexler et al., 2018). There were two studies that used a time 
series design (i.e., baseline and intervention) in which co-teaching was the basis of the 
intervention (Boudah et al., 1997; Johnson et al., 1995). Table 1 provides an overview of the 
research summarizing participants, procedures, grouping arrangements, teacher roles measured, 
and teacher-student interactions. There were two studies that examined teacher roles through 
observation, but they were not included in this review because either they did not specify the 
type of interval recording used (Murawski, 2006), or did not use a structured observation format 
(Morocco & Aguilar, 2002). A very brief description of each study is provided below followed 
by a synthesis of data relevant to this dissertation research. 
Boudah et al. (1997) investigated the effects of a collaborative instructional model, a type 
of co-teaching, in inclusive classrooms for students with mild disabilities and low-achieving 
students. Teachers were trained in the collaborative instructional model. Findings revealed that 
rates of student engagement were low, and intervention phase indicated that teachers were still 
engaged in non-instructional roles even though teachers mediated student learning more often. 
Harbort et al. (2007) focused on the roles of general and special education teachers in co-
taught classroom with particular interest in interactions between teachers and students, grouping 
arrangements and the roles teachers performed. Using a 30-second momentary interval recording 
procedure, researchers observed several roles including managing behavior, presenting content, 
monitoring, and responding to students. Findings revealed that special education teachers 
interacted more with students than general educators, while general educators had a higher 
percentage of presenting content. Further, special educators had a higher percentage of 
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learning disability, OHI= other health impairment, ID= mild intellectual disability, ID/HI, mild intellectual disability w/ hearing impairment, 
ID/PD= mild intellectual disability w/ physical disability, S/L=speech/language, TBI=traumatic brain injury. 
 
 42 
King-Sears et al. (2014) conducted an observational study. Approximately four sessions 
were observed for roughly 14 minutes and only when new content was being presented to the 
students. Results indicated that both general and special educators interacted with students 
during large group instruction. Additionally, the general educator was found interacting with 
students 67.9% and the special educator 32.1% of all observations. The general educator 
presented content more often with the special educator responding slightly more frequently to 
students. There were no instances of the teachers managing behavior. It should be noted that the 
researchers were not in the room during observations; rather the co-teachers turned on the 
camera when new information was being presented. 
Johnson et al. (1995) used a baseline-intervention time series design to determine 
differences of co-teaching using supportive versus solo-teaching and non-supportive activities 
(i.e., general educator alone) measuring teacher roles, student behavior, student interactions, and 
grades. Supportive learning activities included expanding or reinforcing a skill, creating learning 
centers in the classroom, and teaching skill content to the entire class. Findings indicated that 
grades improved for both groups but students with disabilities had higher gains in the co-taught 
setting. 
Magiera and Zigmond (2005) investigated four secondary co-taught classrooms by 
comparing the performance of 18 students with high-incidence disabilities on 13 variables 
related to engagement, grouping arrangement, and teacher-student/student-student interactions 
during co-taught and solo-taught instruction. These authors compared the naturally occurring 
instructional experiences of students with disabilities in co-taught and solo-taught classrooms 
using 10-second intervals rotating every 3 minutes between target students. Results indicated that 
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general education teachers interacted more with students with disabilities in the solo-taught 
setting and that students received more individual attention in co-taught settings. 
As noted previously Strogilos and Avramidis (2016) observed students with disabilities 
in 22 co-taught settings. These authors replicated the work of Magiera and Zigmond (2005), 
examining levels of engagement and the type and nature of interactions. Findings indicated that 
students were more engaged and most often worked independently or in small groups during co-
taught instruction. Also, similar to Magiera and Zigmond, general educator interacted more with 
students with disabilities in solo-taught settings, but those students received more individual 
assistance in co-taught settings. 
Wexler et al. (2018) collected partial interval data on 16 co-teaching pairs across six 
middle schools. The authors used Content-Area Literacy Instruction (CALI) observation tool to 
document teacher behavior across three domains: academic, student, and teacher. Areas that 
were measured included teaching practices, grouping arrangements, teacher-student interactions, 
and common co-teaching models used. Results demonstrated that the general educators led most 
of the instruction and interacted with students with disabilities more often than special educator 
in co-taught classrooms.  
In examining data across the seven studies, 119 teachers were observed (range 2-44), 69 
general education teachers, and 66 special education teachers. There were 241 total students 
represented across the seven studies with 102 (42%) having a diagnosed disability, and 34(14%) 
considered low-achieving students and 105(44%) were students without a disability.  
Grouping arrangements. Grouping arrangements were observed to see the percent of 
time teachers interacted with target students within different grouping formats. Boudah et al. 
(1997) and Johnson et al. (1995) did not differentiate by grouping arrangement. However, 
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Johnson et al. instead described the grouping arrangement as whether the target students were 
integrated or separated from other peers during instruction. There were five main grouping 
arrangement categories found across these studies. The first arrangement was whole group and 
was defined as the target student participating with the entire group (Harbort et al., 2007; King-
Sears et al., 2014; Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016; Wexler et al., 
2018). The second was small group consisting of two to six students in cooperative learning 
groups often used for clarification of material and re-teaching (Harbort et al., 2007; King-Sears 
et al., 2014; Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016; Wexler et al., 2018). The 
third group was one-to-one instruction that consisted of either the general or special educator 
providing individualized instruction to the target student (Harbort et al., 2007; King-Sears et al., 
2014; Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016). The fourth group was pairs of 
students (Wexler et al., 2018), and the fifth grouping arrangement was the student working alone 
or independently (Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016; Wexler et al., 2018). 
Measuring grouping arrangements is important for: (a) providing insight into patterns of 
interactions for target students, and (b) determining whether flexibility and differentiation 
occurred in classrooms—a major benefit of co-teaching (Thousand, Villa, & Nevin, 2007).  
Whole group instruction was the most common way instruction was delivered and the 
arrangement where teacher-student interactions occurred most often. Harbort et al. (2007) and 
King-Sears et al. (2014) observed special educators interacting more with students during whole 
group instruction than small group or individualized instruction combined (Harbort et al., 2007; 
King-Sears et al., 2014; Wexler et al., 2018). Magiera and Zigmond (2005) and Strogilos and 
Avramidis (2016) observed 60% or more of instructional time devoted to whole group 
instruction in both co-taught and solo-taught settings. This finding raises concerns because 
 
 45 
individualizing instruction was not occurring as often as one would suspect, nor were the models 
of co-teaching used that distinguished co-teaching from traditional solo-taught settings. General 
education teachers interacted more often with students in small groups, and special education 
teachers interacted more in one-to-one instruction in co-taught classrooms (Harbort et al., 2007). 
King-Sears et al. (2014) also observed that small group instruction and individualized instruction 
did not occur at all across their observations. There were also statistically significant findings 
that one-to-one instruction occurred more for students with disabilities in co-taught than solo-
taught classrooms (Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016).  
Teacher roles. In order to summarize the types of roles teachers assumed across the 
seven studies the researcher collapsed role and activities into five categories: presenting content, 
monitoring learning, managing behavior, teacher-student interactions, and non-interaction 
instructional tasks. Presenting was defined as “the teacher orally delivering instruction to 
students in the form of lecture, demonstration, or visual/audio presentation” (Harbort et al., 2007, 
p. 18). Studies that included presenting content as a variable were usually coded when the 
teacher was instructing the whole class; seldom was this coded when a teaching worked one-on-
one or in small groups. Monitoring and circulating were combined because these roles involved 
the teacher correcting student behavior either to keep them on-task, to discuss proper conduct or 
to observe students in academic conversations. Monitoring learning is defined as the teacher 
walking around watching students, making sure students were on-task, and monitoring the 
transition of activities (King-Sears et al., 2014). Managing behavior was defined as the teacher 
discussing proper conduct, talking individually with misbehaving students, and using proximity 
control (Harbort et al., 2007; King-Sears et al., 2014). Teacher-student interactions were 
described as the teacher listening, commenting or questioning students (Harbort et al., 2007; 
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King-Sears et al., 2014). Finally, non-interactional instructional tasks are tasks that taking 
attendance, writing on the board, grading papers (Harbort et al., 2007). These five categories 
made up the roles that general and special educators were observed doing in the co-taught 
classrooms. 
All seven studies measured presenting content related instruction. In their time series 
design, Johnson et al. (1995) found an increase of 6.75% for general educators and 4.25% for 
special educators in delivering new content to students during the intervention phase. Boudah et 
al. (1997) found a 2.36% decrease in teachers presenting content from baseline to intervention 
and found increases of other teaching roles such as mediating student learning defined as the 
teacher eliciting prior knowledge, describing or modeling a strategy, or asking higher-order 
questions. Both Harbort et al. (2007) and King-Sears et al. (2014) found the general education 
teacher’s primary role was presenting content to the class. King-Sears et al. found that only 18% 
of special educators’ time was devoted to presenting content.  
 Three studies examined the teacher’s role in managing behavior (Harbort et al., 2007; 
Johnson et al., 1995; King-Sears et al., 2014). In Harbort et al., the general educator managed 
behavior slightly more often than the special educator. In both Johnson et al. and King-Sears et 
al. studies, the classrooms data showed little to no incidences requiring teachers to manage 
behavior. In King-Sears et al., it should be noted that co-teachers decided when to turn the 
camera on to record for researchers to view at a later time and may not have recorded during 
incidents of misbehavior. In any event, across these three studies, behavior management was a 
non-issue making it difficult to draw conclusions about the effect of co-teaching on behavior. 
 Boudah et al. (1997) found 16-19% of teachers were observed circulating and providing 
individualized instruction for student with disabilities. Harbort et al. (2007) found the main role 
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of the special educator was to monitor (45%) which was defined as the “teacher stood or sat 
while watching students. Teachers sometimes made gestures to students who were off-task (e.g., 
finger to lips, hand on shoulder, standing beside the desk)” (p. 18). Monitoring can be viewed as 
a benefit to co-teaching because students not on-task create discipline problems and negatively 
impact instruction time. King-Sears et al. found that neither the general nor special educator 
engaged in the role of monitoring, but this study only consisted on four session with an average 
of 14 minutes per session and the co-teachers were asked to record only during the time they 
presented new content to the students. 
 Another essential characteristic in effective classrooms is the nature and quality of the 
interactions. Five studies examined teacher-student verbal interactions as part the teacher’s role 
(Harbort et al., 2007; Johnson et al., 1995; King-Sears et al., 2014; Magiera & Zigmond, 2005; 
Strogilos & Avramidis, 2016). In the two studies comparing general and special educator 
interactions in co-taught classrooms, the special educator was observed responding more often to 
students. The quality of the interaction were vague as both Harbort et al. and King-Sears et al. 
both defined responding when the teacher was listening to a student comment or question, 
moving to a student’s desk, walking up to a group and sitting down in a desk beside the person or 
bending her head as she listened or answered a question (p. 18). This definition does not provide 
any information as to whether the student or the teacher initiated the interaction, nor does this 
definition provide any information about what the interaction was about. 
Gaps in the Research 
These studies described above confirm that instruction is predominately delivered by one 
teacher leading while the other provides supports. The general educator mostly presented 
content, performed non-interactional instructional behaviors, and mostly managed behavior, 
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while the special education teacher mostly performed tasks in small groups or one-to-one and 
was rarely observed directly teaching whole class instruction on new content. Instructionally, 
special education teachers did maintain roles involved with checking on progress of individual or 
groups of students. The special educator monitored, circulated, worked one-on-one with target 
students, and kept students attuned to the task. Rarely was the special educator observed 
providing explicit instruction or teaching strategies (Zigmond, 2006). In co-taught classrooms 
the role of the special educator should not mimic that of the general educator, but rather should 
allow for use of their specializations such as adapting materials, assessing student understanding, 
and involving all students in discussions and activities. King-Sears et al. (2014) found that when 
the general educator was presenting new content, the instructional behaviors of the special 
educator included reviewing previously learned content and connecting that knowledge to the 
new information. Furthermore, the special educator would ask questions to assess student 
understanding while using cues, prompts, and analogies to illustrate the concepts being taught. 
This clearly is an example of the power of co-teaching to engage instructional behaviors that 
highlight each teacher’s strengths. This finding was not common across all studies, however. In 
fact, Zigmond (2006) found that the special education co-teachers would “spend a lot of time 
standing around, not interacting with students, and only occasionally providing substantive 
contribution to the ongoing lecture” (p. 266). This behavior on the part of that teacher may be 
due to a lack of understanding of their roles and how to best use their expertise in these 
situations. Bouck (2007) found that special education teachers take less active roles in general 
classrooms because they may not have intimate knowledge of the content or the time needed to 
build relational trust with colleagues to share the equally instructional responsibilities.  
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 Teacher-student interactions are a primary mechanism in classrooms for opportunities of 
increased engagement and social skills (Downer, Sabol, & Hamre, 2010). Across these studies, 
whole group was the dominant method for delivering instruction whether in a co-taught or solo-
taught setting (Harbort et al., 2007; Moin et al., 2009; Magiera & Zigmond, 2005; Murawski, 
2006; Strogilos & Avramidis, 2016; Zigmond & Matta, 2004). Whole group instruction tends to 
include more teacher-directed lessons and less student interactions, which ultimately decreases 
student participation and increases more passive learning. Murawski (2006) found that co-
teachers only spent 5% of their time individualizing instruction, but Magiera and Zigmond 
(2005) found a statistically significant findings that students in co-taught settings received more 
individual instructional interactions; however, the quality of these interactions were not 
described.  
We would expect that two teachers in the classroom would imply more opportunities for 
teacher-student interactions, particularly for students with disabilities. Students with learning 
disabilities who are aware of their peers around them may be less willing to take risks by asking 
questions and admitting that they need help in solo-taught classroom. One teacher circulating 
while the other teacher is presenting content gives the struggling student opportunities to express 
their frustration or misunderstandings. Students are given opportunities to ask questions, receive 
immediate feedback, develop social skills through imitating and modeling peers, consistently 
encouraged and praised, and quickly redirected for inappropriate behaviors are essential in 
thriving classrooms. Teacher-student interactions are a primary mechanism in classrooms for 
students to have the opportunities for increased engagement and social skills (Downer et al., 
2010). As noted in the research above, co-teaching is a difficult phenomenon to measure. This 
type of research is measuring human qualities and issues related to the teachers desire and effort 
 
 50 
in wanting to co-teach (e.g., motivation, knowledge of content, similar teaching philosophies). 
These human qualities along with other school-related factors (e.g., scheduling, professional 
development, administrative support) can create dissonance in how co-teaching is implemented. 
Based on this review, several gaps should be addressed to increase our understanding of student 
and teacher responsiveness in co-taught classrooms. 
 Refined observations are needed that examine teacher roles and student learning 
behaviors. This would include examining the types of constructs and variables described above 
while at the same time teasing out items under these categories more clearly. Recording the 
percentage of time the teacher presents content or manages behavior does not give unique 
information about how co-taught and solo-taught settings differ. Expanding each category 
provides better descriptions of the students’ and teachers’ instructional experiences in these 
environments.  
 Additionally, none of the studies examined teacher roles and student behavior 
concurrently. This is important to consider because capturing the nuances of teacher-student 
interactions and teacher roles concurrently with how students respond to instruction can create a 
dynamic picture of teacher-student interactions and student performance that has not been fully 
captured before. Observing concurrently will help researchers understand how target students are 
responding to instruction taught in co-taught classrooms, something that has not been done 
before. 
Conclusion 
In this chapter literature student outcomes and teacher roles in co-taught classrooms was 
reviewed. The heavy use of achievement tests and other schools records as primary ways to 
measure student outcomes in co-taught settings negates how students are actually performing in 
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these classrooms. Additionally, more research in which student and teacher behaviors in co-
taught classrooms are directly observed is needed, particularly for examining how students 
engage in instruction, how they interact with teachers and peers, and whether they engage in 
challenging behavior. Additionally, it is important that we understand how teachers in co-taught 
settings provide students with disabilities the necessary supports they need. It is important to 
examine these constructs by comparing data from co-taught and solo-taught classrooms to offer 







The goals of this exploratory observational comparative study were to examine the 
effects of co-taught and solo-taught instruction on certain outcome variables (e.g., engagement 
levels, challenging behaviors, verbal interactions) for students with high-incidence disabilities, 
and to investigate the types of supports teachers provided in those classrooms. In this chapter 
participants, instruments, student and teacher variables, procedures and data analysis will be 
described. This study was guided by following research questions: 
1. Do students with high incidence disabilities demonstrate differences in levels of 
engagement, challenging behavior and verbal interactions between co-taught and solo-
taught settings?  
2. What type of supports do general and special education teachers provide to students with 
disabilities in these types of settings? 
Participant Recruitment and Selection 
Upon receiving approval from the Institutional Review Board (see Appendix A), 
purposeful sampling was used to obtain participants. Teacher and students were selected from 
among the 37 Illinois public middle and high schools within a 35-mile radius of a large 
Midwestern University. The researcher placed limitations on school locations due to the 
frequency with which observational data needed to be gathered. This study is focused on 
secondary schools for two reasons: (a) currently there are very few empirical studies on the 
implementation of co-teaching at the secondary school level and (b) a greater likelihood of 
accessing content classrooms in which co-teaching was delineated to occur for a specified period 
of time. The teachers targeted for this study were general and special educators at the secondary 
level who were engaged in co-teaching. Participants also included students with high incidence 
disabilities who were included in co-taught settings.  
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Through conversations with professors in teacher education and student teaching 
supervisors, specific schools were identified in which co-teaching was occurring. From there a 
request was sent to district-level administrators at these schools in accordance with University 
School Research Relations. Administrators reviewed a proposal submitted by the researcher and 
determined whether the study was acceptable for completion in the district. Once district-level 
administrators granted approval, school administrators were contacted with an introductory letter 
that provided a context for the study (see Appendix B). In this email, they also were asked for 
help in nominating co-teaching pairs they believed, based on their own evaluations, best 
exemplified good co-teaching practice. Good co-teaching practice was defined as both teachers 
delivering substantive instruction in a single content area classroom in which they provided 
supports to students through various co-teaching models and grouping arrangements.  
After the school principal forwarded names of teachers engaged in co-teaching, both 
teachers were sent an email introducing them to the study and asking if they wanted more 
information (see Appendix C). It should be noted that while the original intent was to focus 
solely on co-teaching participants who were identified as engaging in good co-teaching practice, 
restrictions in accessing co-teaching pairs in some schools shifted that focus, and one pair was 
selected because of their keen interest in participating. Specific criteria needed to be met for the 
selection of co-teaching pairs included: (a) teaching in grades 6-12, (b) the general education 
teacher must be teaching in a core general education content area (English, math, science, or 
social studies), and (c) the co-teacher must be a special educator.  
Once teachers expressed an interest, then an introductory meeting was scheduled to 
discuss the requirements for their participation that included providing help in identifying and 
recruiting three students with high-incidence disabilities and assistance in obtaining parental 
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consent (see Appendix D). In addition, researchers discussed allowing for at least three 
observations in co-taught and three observations in solo-taught settings for each target student.  
From each co-taught setting, three students with high-incidence disabilities (n = 9) were 
recruited for participation. Once students agreed to participate, they signed an assent form (see 
Appendix E). Specific criteria were used to determine which students would be eligible to 
participate in this study. The student must have: (a) been in middle or high school, (b) an 
Individualized Education Program (IEP) with an identified high-incidence disability (e.g., 
learning disability, emotional disturbance, autism spectrum disorder), and (c) attend at least one 
co-taught class within the core general education content area described above. To the extent 
possible, attempts were made to choose students from each classroom with different disability 
diagnoses. Ultimately, the teachers made the decision of which students would receive consent 
forms for this study and that decision often was based on student attendance.  
Demographic Information 
School and classroom demographics. Co-teaching participants came from two high 
schools (Glen Roberts and Spring Hills) and one middle school (Willow Aurora Middle School) 
across two districts. The larger of the two districts from which participants were selected, 
housing Glen Roberts high school and Willow Aurora middle school, was located in a medium-
sized diverse Midwestern city. Spring Hills High School was located in a small rural town. 
General demographics (Table 2) were gathered on the two school districts via the most 
recent School Report Card data published by the State (ISBE, 2017). Glen Roberts had a 
relatively large student population with more than 60% of the students coming from diverse 
ethnic backgrounds. Over 15% of students at Glen Roberts and Willow Aurora had an 
Individualized Education Program (IEP), and approximately 60% and 70% (respectively) of 
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students in those schools were reported as low income. Spring Hills, on the other hand, had a 
population of over 90% white students. Slightly over 7% of students in this school had an IEP 
and fewer than 7% were from low-income families. In general, both Glen Roberts and Spring 
Hills high schools were reported to have an average class size of 20 students or less, while at 
Willow Aurora middle school the class sizes were around 24. The attendance rate across the 












Total school enrollment 1103 468 893 
    
Ethnicity (%)    
   White 38.2 92.3 36.5 
   African-American 37.2 1.3 34.2 
   Hispanic 11.9 1.3 15.1 
   Asian 4.2 1.1 4.1 
   Native Hawaiian/ Pacific Islander 0.9 0.0 0.1 
   American Indian 0.6 0.2 0.6 
   Multiracial 7.1 3.8 9.4 
    
Percent IEP (%) 14.6 7.3 18.0 
    
Percent low-income (%) 61.9 6.4 68.5 
    
Attendance rate (%) 89.2 95.5 92.7 
    
Average class size  19.9 16.6 23.7 
 
Demographic data on specific classrooms in each school are presented below. Classroom 
A was in Glen Roberts High School. The core general education content covered in the class was 
World Studies for 11th grade students, a requirement for all students to take within the history 
curriculum. The class contained 30 students; eight (27%) had IEPs and two (7%) had 504 plans. 
The teacher could not comment on whether any students were receiving Tier 2 services under the 
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Multi-tiered System of Support model provided at the school. Classroom B was located at Spring 
Hills High School; the core general education content covered in the class was algebra. It was a 
required course and was offered to ninth and 10
th
 graders. Overall there were 16 students in the 
classroom, six (37.5%) of whom had IEPs and one (6.25%) student received a 504 plan. The core 
general education content covered in Classroom C (Willow Aurora Middle School) was 
English/Language Arts for eighth grade students. Of the 22 students in this class, six (27.3%) had 
IEPs and two (9.1%) students received Tier 2 intervention services in reading. 
Demographics of co-teachers. One co-teaching pair (general and special educator) was 
selected for participation from each of the three schools. Each general educator was listed as an 
instructor of record in the core content area class and held the appropriate State credentials to 
teach that content at their respective grade level (see Table 3). All special education teachers held 
the appropriate State license to teach special education. All participants were female and on 
average had been teaching for 10.2 years (range 3.5-23.0 years). The average number of years 
teaching at the current grade level was 7.4 years (range 3.0-18.0 years). Three teachers held 
master’s degrees and three were pursuing a master’s degree. 
Table 3 
Teacher Demographics       















GE 1 Female 5.0 4.0 Bachelors   Middle/Secondary Social 
Studies Certificate 





GE 2 Female 3.5 3.5 Bachelors Secondary Math 6-12 
certificate 




Table 3 (continued) 
       












 SE 2 Female 23.0 12.0 Masters  Type 10: LBS-1(special 
education K-12) 




GE 3 Female 18.0 18.0 Masters   Type 9-(6-12); Reading 
6-12 and Middle School 
Endorsement 
SE 3 Female 7.0 3.0 Masters  Type 10: LBS-1(special 
education K-12) 
Note. GE = general educator, SE = special educator. 
 
Researchers have indicated that co-teaching results can be highly influenced by the roles 
co-teachers assume as well as the design and structure of their classroom (Solis, Vaughn, 
Swanson, & McCulley, 2012; Weiss & Lloyd, 2003). In order to gain a better understanding of 
the context of the co-taught classroom and the teachers themselves, a Co-teaching Demographics 
Questionnaire (see Appendix F) was administered. This questionnaire helped to verify that key 
co-teaching components identified in the literature were present in the classrooms, such as 
administrative support (Kamens, Susko, & Elliott, 2013; Villa, Thousand, & Nevin, 2008), 
planning time built into the schedule (Hunter, Jasper, & Williamson, 2014) and the use of 
various co-teaching models (Pearl, Dieker, & Kirkpatrick, 2012). Additional information about 
the co-teaching questionnaire is provided (see Table 4).  
 This questionnaire was designed to be brief and administered to the general and the 
special educators during the introductory meeting. It was not used to evaluate the effectiveness 
of the co-teaching, but rather to give teachers an opportunity to provide general information 
about their classroom. The co-teaching questionnaire consisted of 13 questions, six related to 
demographics and seven in the areas of: planning (three questions), administrative support (1), 




Co-teaching Demographics Questionnaire Data on Dyads 
Question 
Glen Roberts HS 
dyad 
Spring Hills HS 
dyad 
Willow Aurora MS 
dyad 
    
How many years co-taught 







    
How was co-teaching 
initiated? 
 









    
Do you receive administrative 







    









answers on this questionnaire, at a minimum, the researcher was seeking to find co-teaching 
participants who volunteered for their co-teaching assignment, engaged in planning at least daily 
with their co-teacher (e.g., in-person or electronically), and received some type of professional 
development in co-teaching.  
Information provided in the Co-teaching Demographics Questionnaire indicated that 
three teachers had 5 or more years of experience co-teaching, two teachers had 4 years of 
experience and one teacher had 2 years of experience. When asked how many days/week they 
engaged in planning for the co-taught class, one dyad reported planning time is set aside each 
day for more than 45 minutes each, while the other dyads generally planned once a week for 10 
minutes or less. All teachers reported that they do things outside of the co-taught setting. Two of 
the three dyads reported that the general structure of their co-taught classroom was 75% large 
group and 25% small group instruction. In one dyad, one teacher reported 75% large group and 
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25% small group instruction, while the other teacher reported that large group was more than 
50% but less than 75%. The final question asked within the last month how often have they used 
parallel teaching, station teaching, or alternative teaching. Three teachers reported never, and 
three teachers reported twice.  
Student demographics.  Student demographic information is displayed in Table 5. 
Students from grades 8, 10, and 11 participated in this study, with three at each level. There were 
six males and three females; five students were white and four were African-American. Seven of 
the nine students had a diagnosis of specific learning disability, where two students were eligible 
for special education services under the diagnosis of other health impairment. One student who 
was diagnosed with an emotional disturbance was dropped from the study because of excessive 
absences due to suspensions not necessarily related to the class observed. Another student, Ryan, 




Student Demographics       
 





Classroom A Patrick Male 11 White SLD 
Michael Male 11 African-American SLD 
Ryan Male 11 African-American SLD 
      
Classroom B Mary Ellen Female 10 White SLD/ASD 
Solomon Male 10 White OHI 
Dory Female 10 White OHI/ASD 
      
Classroom C Katherine Female 8 White SLD 
Peter Male 8 African-American SLI SLD 
Daniel Male 8 African-American SLD 
Note. SLD = specific learning disability, SLI = speech/language impairment, ASD = autism 






Data were gathered in this study through the use of a direct observation instrument, a 
post-study student questionnaire, and observation field notes with corresponding audio 
recordings. The observation instrument was designed to measure variables related to how 
students were engaged in instruction, the extent to which they exhibited challenging behavior, 
frequency of interactions with teachers and peers, and types of supports teachers provided.  
 The Student Observation Instrument (SOI). The SOI (Wherfel & Monda-Amaya, 
2017) was a data collection tool used to record levels of engagement, occurrence of challenging 
behavior, how a student responded to or participated in instruction, and the academic and 
behavioral supports provided across co-taught and solo-taught settings. It was developed as a 
web application using Java script and HTML for laptop computers and created in this format for 
(a) ease in recording student data across an entire class session and (b) combining and collating 
data within and across the different sessions. Figure 2 provides a screenshot of the SOI from the 
web application. This screenshot captures all items included in the SOI to provide the reader with 
a concept of the general layout of the instrument. For ease of understanding, the SOI is presented 
in Appendix G in its entirety to help in understanding all constructs measured on the instrument. 
Data were recorded using a 20-second partial interval recording system. A selection 
hierarchy was needed for two categories: engagement level and challenging behavior. Because 
there are instances when passive engagement (reading silently) and active engagement (writing 
answers to question from silent reading) could occur within the same interval, a decision rule 
was made to always record the higher engagement level. Challenging behavior also followed this 
rule as a student could be observed displaying distracting behavior (talking with peers during 
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teacher instruction) and no misbehavior within an interval, in these instances, the distracting 
behavior would be recorded for that interval.  
 
 
Figure 2. Screenshot of a completed interval on the Student Observation Instrument (SOI). 
Once the start button for an interval was clicked, a timer counted up to 20 seconds. The 
coder observed for 15 seconds and then recorded behaviors in the remaining 5 seconds, selecting 
an item from each category. At the end of the interval the recorder would click the button to start 
the next 20-second interval. This process was repeated for the entire observation period. 
Observers needed to check an item in each category before moving to the next interval, which 
was done to limit missing data. In the first category on the instrument, observers recorded the 
grouping arrangement used with the target student during that interval. The next two categories 
focused on engagement (level of the student engagement and engagement behavior), followed by 
a category for recording whether the target student displayed challenging behavior during the 
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interval. The next three categories focused on student interactions with teachers and peers 
including: (a) how the verbal interaction began, (b) who was the interaction partner(s), and (c) 
what was the nature of the interaction. The final category examined the types of supports if any, 
the co-teachers provided to the target student in a given interval. 
At the start of the session the item clicked during the previous interval remained checked 
for subsequent intervals until the observer recorded a different item. This was done for ease in 
observing and recording data by eliminating the need to constantly recheck an item that often did 
not change after the 20-second interval, and to increase the reliability of the instrument.  
At the end of the session, the coder clicked session complete and the data were saved to 
the desktop. Results from each session were converted from text files and exported to an excel 
spreadsheet. Data were stored on the primary researcher’s individual computer rather than a 
server, for added protection and confidentiality of teacher and student data. 
Instrument development and field-testing. Tied to the work of Magiera and Zigmond 
(2005) and Strogilos and Avramidis (2016), the instrument was developed following a thorough 
review of previous research on engagement, participation, challenging behavior and the 
interactions of students with disabilities in co-taught and solo-taught settings (Boudah, 
Schumacher, & Deshler, 1997; Harbort et al., 2007, McDuffie, Mastropieri, & Scruggs, 2009). 
The SOI was an extension of this research and developed as a direct observation tool to include a 
hierarchy in engagement rather than a dichotomy of on-task and off task behavior for example, 
and provided a deeper analysis of engagement behavior (e.g., listening, writing, talking related to 
the task). Similarly, this instrument extended observations of challenging behavior by examining 
a progression of intensity. Similar to the observation recording in Boudah et al., (1997) and 
McDuffie et al., (2009), this instrument also provided greater depth in examining interactions 
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noting the nature of the interaction, the person with whom the interaction was occurring and how 
the interaction was initiated. Finally, this instrument extends previous research by enabling the 
researcher to gather data on types of supports provided to target students and by whom (Boudah 
et al., 1997; Harbort et al., 2007; Morocco & Aguilar, 2002; Pianta, Hamre, & Mintz, 2012; 
Stronge, 2007). 
Field tests were conducted to validate content and ensure the utility of the instrument. 
Critical items pertinent to the research questions for this study were included in the instrument. 
After a thorough literature review constructs and categories were selected and the instrument was 
field-tested. The field tests were conducted to ensure that constructs were captured adequately 
and that items were defined accurately. Further, field tests were used in practicing using the 
instrument to determining any difficulties with using the instrument. 
Once a draft of the SOI was developed, the researcher went into co-taught settings and 
tested the instrument to determine whether other items needed to be added or deleted. 
Observations using the instrument were conducted three times during field testing. Each time the 
researcher noted where issues arose in the use of the instrument and changes were made (March - 
April 2017). Based on field-testing, it became clear that additional items were needed to examine 
student interactions, as a result of the varied types of verbal interactions and teacher supports 
being provided. Revisions included documenting whether the student initiated the support, and 
whether or not the student initiated a verbal interaction with a peer. Additional revisions included 
refining definitions particularly in distinguishing between active (teacher-initiated) and active 
(student-initiated) engagement. The format of the SOI was also revised by shortening the word 
length of item description under certain categories. For example, instead of one-on-one, the item 
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was shortened to 1:1, and student responds to or asks a question related to content was shortened 
to responds/questions-content. 
Based on practicing the instrument during field testing, it was determined that momentary 
time sampling limited the coders from seeing the full interaction. For example, only looking at 
what the student is doing at the end of the 15-second interval, the observer misses how that 
interaction began. It was determined that partial interval recording would be utilized with a 
hierarchy used for engagement level and challenging behavior. This hierarchy entails that if two 
levels of engagement or challenging behavior occur in a 15 second interval, than the higher 
engagement or higher degree of challenging behavior would be recorded. For example, if the 
student was reading silently for 5 seconds (denoted as passive), but then was writing a response 
to the question read silently (active-teacher initiated) in the same interval for 10 seconds, the 
higher level of engagement was recorded. In this example, active teacher-initiated was recorded 
instead of passive engagement. However, if throughout most of the interval the student was 
reading silently and then began writing at the last 3-4 seconds of that interval, then passive 
engagement would be recorded. 
Field tests also confirmed that microphones were needed for each teacher because of the 
difficulty in hearing the interactions. A revised IRB was submitted and approved allowing for 
audio recording in the classrooms. The major constructs measured through the SOI are described 
in greater depth below.  
 Defining and measuring constructs on the SOI. There were four main constructs 
measured during each interval using the SOI: engagement, challenging behavior, verbal 
interactions, and teacher supports. Engagement included two categories with a number of items 
under each category (see Figure 2): level of engagement (e.g., no engagement, passive and active 
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engagement) and engagement behavior (e.g., off-task, reading silently, writing, talking related to 
task). Verbal interaction was expanded into three categories in an attempt to capture the full 
interaction sequence: (a) how the verbal interaction was initiated, (b) who was the interaction 
partner(s), and (c) what was the nature of the interaction. 
Student engagement. Engagement was measured by examining the extent to which the 
target student was engaged in the subject matter and the task required. There were four levels at 
which engagement was recorded: no engaged, passive engagement, active (teacher-initiated) 
engagement, and active (student-initiated) engagement. Not engaged was defined as the student 
not participating in the required activity. The student may or may not be displaying inappropriate 
behavior, but clearly he or she was observed not doing what was required. Typically, if not 
engaged was recorded it was followed with off-task for engagement behavior and always 
distracting (self), or distracting (others), or disruptive for challenging behavior. Passive 
engagement was defined as “passively attending to instruction – either by orientation to teacher, 
performing peer, or materials” (Scott, Alter, & Hirn, 2011, p. 629) but not doing more than 
listening or watching. Examples would include the student sitting quietly at their desk facing the 
teacher but not verbally responding or writing related to the activity (Scott et al., 2011). For the 
purpose of this study, reading silently would be included in this category because it was difficult 
to discern a more advanced level of engagement if the target students were reading silently. 
Additionally, getting supplies for a task was recorded as passive because the behavior was being 
directed toward to content but was not directly towards students critically thinking. Active 
(teacher-initiated) engagement was defined as the student responding to teacher prompting and 
was observed writing, reading aloud, responding to a teacher’s question or comment, or taking 
notes. In this level of engagement, the student does not volunteer to participate; rather, the 
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teachers called them on, or the student follows the teacher’s directions. Active (student-initiated) 
engagement was defined as the student taking an active role in their learning by initiating or 
volunteering a comment, question thought or idea without being prompted by the teacher. The 
student was viewed as being completely immersed in the activity. This type of engagement 
differed from active (teacher-initiated) engagement because the student initiated responses on 
their own, for example, by raising his or her hand to answer a question, volunteer information, or 
share a thought or idea during instruction or a group project.  
Challenging behavior. Four types of challenging behavior were recorded using the SOI, 
each demonstrating an increasing level of intensity. The first type, no misbehavior, indicates that 
the student was not engaging in problem behavior. The second type, distracting (self), is defined 
as behavior that deviates from what is “typically expected from a student of the same age, but 
does not substantially interfere with learning and participation in daily activities” (Bambara & 
Kern, 2005, p. 52). These are focused on the target student alone and do not distract other 
students or interfere with instruction and may include: not orienting toward the speaker, putting 
head down on the desk, not facing the teacher, sleeping, texting or listening to music on their 
electronic device, repeatedly tapping or fidgeting with an item, playing with hair, or looking out 
the window. Distracting (other) behaviors uses a similar definition to distracting (self); however, 
this behavior involves other students and interferes with their learning, but does not require the 
teacher to stop instruction. Examples of these types of behaviors include: talking/whispering or 
laughing with peers near them when they should be working on a task assigned by the teacher, or 
getting out of their seat without permission that causes attention to be drawn to them. If students 
quietly left their seat without specific permission to get supplies or tissues, that behavior was not 
counted as distracting (others). The third level is disruptive behaviors. These types of behaviors, 
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while not putting the target student or others in imminent danger, consisted of “persistent acts of 
disruptive behavior can interfere with learning, prevent the student from fully participating in 
school . . . and hinder the student from forming positive social relationships with others” 
(Bambara & Kern, 2005, p. 52). Examples might include: repeated attempts (three or more 
times) for the teacher to tell a student to stop a behavior, excessive talking, and getting out of 
their seat and walking towards other peers during instruction, or throwing items (e.g., paper 
airplanes, notes, potato chip bags). The fourth and most intensive level of challenging behaviors 
was aggressive behaviors (Bambara & Kern, 2005; Chandler & Dalquist, 2006). These types of 
behaviors can be harmful to the target student and others that include: fighting, cussing, pushing 
over desks, intimidating teacher and peers, and blatant verbal refusal to follow teacher direction.  
Verbal interactions. There were three distinct categories presented under the construct of 
verbal interaction. The first category addressed how the interaction was initiated, with items 
including: the target student raised their hand, the target student calls out to a teacher or peer 
without raising their hand, or the target student was approached/called on by a teacher or peer. 
The second category specified the person with whom the target student verbally interacted (e.g., 
general educator, special educator, peer, or other). The third category indicated the nature of the 
interaction: responding or asking a question related to content, responding or asking a question 
not related to content, asking permission, or responding or asking a question to someone other 
than co-teachers (McDuffie et al., 2009). If a co-teacher was verbally interacting with the student 
in a discipline or non-content related conversation the nature of interaction would be coded as 
responding or asking a question not related to content. Finally, there is a box to check 
“unknown” if the nature of the interaction was inaudible.  For unknown items, the researcher 
attempted to clarify by going back through audio recordings to find the nature of those 
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interactions. There were instances when the audio recordings did not help in deciphering 
unknown items because the voices on the recording also were inaudible, or it was difficult to 
determine if it was actually the target student who was involved in the interaction. 
Teacher supports. A final construct examined on the SOI was the supports teachers 
provided to target students during instruction. Researchers have examined the behaviors of 
“effective” teaching in solo-taught classrooms (Pianta et al., 2012; Stronge, Tucker, & Hindman, 
2004; Stronge, Ward, & Grant, 2011) as well as common teaching behaviors in co-taught 
classrooms (Boudah et al., 1997; Harbort et al., 2007; Johnson et al., 1995; King-Sears et al., 
2014; Magiera & Zigmond, 2005; McDuffie et al., 2009; Murawski, 2006; Morocco & Aguilar, 
2002; Strogilos & Avramidis, 2016). The items presented under the supports construct were 
developed by examining existing research that provided a more complete and comprehensive 
picture of instructional adaptations in co-taught classrooms. The six items presented on the SOI 
included: no support during this interval, expanded explanation/reteaching, managing behavior, 
monitoring progress/circulating (non-verbal), providing verbal feedback, and unknown.  
The expanded explanation/reteaching category was adapted from the definition Harbort 
and colleagues (2007) used for instructing or presenting content: “teacher orally deliver[ing] 
content instruction to students in the form of a lecture, demonstration, or visual/audio 
presentation” (p. 18). This category was checked if the teacher was interacting specifically with 
the target student during a whole group, small group or one-on-one instruction. During this 
interaction, new information was not provided, but rather a review or expansion of a concept 
described in instruction. For example the teacher may have reviewed “subject matter during 
whole-group, small-group or one-to-one instruction, or model steps to an assignment or think-
aloud” (King-Sears et al., 2014, p. 661). A non-example would include the student answering a 
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question correctly and the teacher moving to the next problem without any further explanation. 
This type of support must include the teacher providing guidance for how the target student 
could improve on the task given at that moment in class. This could include extended 
explanations on a math problem the students were asked to solve, or a summary of the chapter 
students read in class. Not every interaction the teacher had with the target student during the 
whole class is considered expanded explanation. Also, the extended explanation had to be 
specific to the target student’s misunderstanding and not necessarily the entire class or small 
group.  
Managing behavior was defined as a teacher “talking to specific student(s) who 
misbehaved, or talking individually with a student who had not followed instructions or rules” 
(Harbort et al., 2007, p.18). Teachers may make “gestures to students who were off-task, or used 
signals to regain attention of class” (King-Sears et al., 2014, p. 661). The specific teacher support 
within this role included: using proximity control or nonverbal gestures to quiet the target 
student, creating a positive climate by making a joke to ease tension with the target student, 
using positive reinforcement to increase the likelihood of the appropriate behavior being 
repeated, using redirection, use of task command to get the target student focused, or removing 
the target student from the activity or classroom. 
Harbort et al. (2007) describe monitoring progress as the teacher standing or sitting while 
watching students (p. 18). King-Sears et al. (2014), expands on this definition denoting “teachers 
were observed walking around making sure that students were on-task during presentation. 
Teachers were observed monitoring students moving from one activity to another” (p. 661). A 
combination of these definitions was used to examine monitoring progress/circulating (non-
verbal) on the SOI, which included: teacher checking student progress, providing wait time 
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and/or watching students as they complete a task to increase understanding in the subject matter 
is also included under this role. The specific teacher actions within this role include the teacher 
formatively assessing student learning, checking and correcting student work with the student 
watching, circulating, and observing students. 
Providing verbal feedback is different from expanded explanation in that the support 
level is brief and offers specific information or praise about a task, effort, or student work. 
Examples might include a teacher commenting on student work, providing a quick hint to the 
student, offering specific feedback to helping the student improve a response or outcome, asking 
a question to the target student, or responding to a question or comment from the target student. 
This item was typically marked during small group or one-on-one instruction. The main 
difference between monitoring progress and verbal feedback is that monitoring was always non-
verbal. Also, extended explanations differed from verbal feedback in that extended explanations 
were longer in duration (> 40 seconds), whereas verbal feedback could be less than 20 seconds.  
The option unknown under teacher supports was marked when the type of support 
provided to the target student was not known to the observer because of difficulty or an inability 
to hear or see the interaction due to noise or a blocked view of teacher-student interaction. The 
category of no support during this interval was marked if the target student did not receive any 
support from either the general or special education teacher during that observation interval.  
 Finally, it was important to measure grouping arrangement to understand in part, the 
context in which the data were gathered. Grouping arrangement was marked first on the 
instrument and contained seven items.  Large group is when the entire class is focused on the 
same task. This arrangement is teacher-directed. Medium group is where the class is split into 
groups of 7-12 students. In the co-taught classroom, this arrangement is most often used when 
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teachers engaged in parallel teaching. Small group included 3-6 students. This arrangement may 
include models such as alternative teaching and station teaching. Pairs grouping arrangement 
occurred when the target student was working with another peer. If the teacher intervenes with 
the pair, it is still considered pair. A 1:1grouping arrangement was indicated when either the 
general or special educator worked specifically one-on-one with the target student. This 
arrangement is different from providing feedback in that the teacher would sit with the student or 
would reteach or expand on a concept. Independent work grouping arrangement surfaced when 
the student was working alone on a task, which was usually when done during independent 
practice. The last item on the instrument in this category is none. This item is recorded when no 
engagement was required during that interval. For example, if a student completed a task but was 
not given further instruction for additional expectations or next task. The instrument was 
structured in such a way that when no engagement required was checked, the grouping level was 
automatically checked as none and the engagement level and engagement behavior categories 
were checked as no engagement required.  
Coder training on the SOI. Two coders were trained on the SOI and inter-observer 
agreement was assessed before piloting and eventual data collection. These coders were doctoral 
students in the department of special education who were both previous secondary classroom 
teachers with experience in co-teaching and inclusive practices. During training we addressed 
areas such as introduced constructs and principles of the instruments, demonstrate how to use the 
instruments, practice using each instrument, and answering general questions related to a typical 
observation session. Once familiar with instrument, the purpose of the training was to get coders 
to reach an acceptable level of reliability in using SOI ( 80%). Short clips of teachers engaged 
in instruction were used to model and discuss the process of coding. There were three initial 
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meetings scheduled for training on 9/8/2017, 9/11/2017, and 9/29/2017. The purpose of the first 
meeting was to walk-through each item within the eight categories of the instrument. Examples 
and non-examples were discussed. The second meeting reviewed the instrument based on 
changes made from previous meeting and then the instrument was practiced using paper copy. 
The purpose of the third meeting was to discuss changes made to the instrument based on the 
previous meeting, and to conduct interobserver agreement using the SOI web application. It was 
during this meeting that the coders downloaded the SOI instrument to their personal computers. 
Once agreement was reached and each coder felt comfortable with definitions and examples of 
each item, pilot testing began. 





 of 2017.  The SOI was piloted in classrooms similar to those used in the study to 
ensure consistency in coding and to determine if additional codes were needed. Additionally, the 
pilot was conducted on representative students (n = 2) and a co-teaching dyad whose 
demographics were similar to those proposed in this study. The co-teachers used in the pilot also 
provided input on items in the co-teaching demographic questionnaire to determine if any 
improvements or clarifications were needed. No changes were suggested to the co-teaching 
questionnaire. 
Interobserver agreement in coding was assessed for 29% of pilot observations. A total of 
664 intervals equivalent to 3 hours, 41 minutes, 20 seconds of pilot data were observed. Of the 
664 intervals, pilot IOA consisted of 173 (28.3%) intervals with two coders. Eighty-percent 
accuracy is the standard minimum for events of IOA (Page & Iwata, 1986); however, more 
complex coding schemes with multiple codes may have lower IOA agreement (Kennedy, 2005). 
In total there were eight categories and within those categories was a total of 57 items; no less 
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than five items per category. The engagement behavior category had 11 mutually exclusive items 
to choose from within a given interval. Table 6 provides a breakdown of point-by-point 
agreement for pilot data. Overall pilot-testing reliability ranged between 85.9% and 97.8%. 
Within the eight categories, agreement ranged from 63% and 100%. It was noted that at times 
engagement level and engagement behavior fell below the suggested minimum, which may have 
been the result of a variety of factors. First, in some instances the classroom was structured 
where desks were grouped in four, and the coder would sit on the outer perimeter of the 
classroom. At times, this made it difficult to clearly observe and determine if the student was off-
task or reading silently. Secondly, there were 11 different types of engagement behaviors from 
which to choose in a given interval. At times, the target student was using calculator with their 
left hand (manipulating material related to the task) while writing with right, which could be 
coded as manipulating materials or writing. Or, in another instance the target student was 
listening to a book on tape while reading silently, which could be coded a listening or reading 
silently. Based on these pilot observations, decisions were made that all categories should be 
mutually exclusive knowing that there may be instances in which two behaviors occur 
simultaneously. This decision made reliability lower, particularly for engagement behavior. 
However, if the researcher combined engagement behaviors (e.g., listening, reading silently, 
writing, talking related to task) into four groups: no engaged, passive, active and no engagement 
required, then IOA would have been higher during piloting. Finally, because this is live coding if 
an interval was off by few seconds it would misalign a few intervals. This was resolved by 
having coders sit next to each other during IOA sessions, and making sure time was in synch on 









type Coders G EL EB CB IB IW NI TS Overall 
10.2.17    V       100%   87% 73%   80%   80%   80%   87% 100% 85.9% 
   V       100% 100% 93% 100%   80%   80%   87% 100% 92.5% 
   V       100%   87% 73%   80%   80%   80%   93% 100% 86.6% 
10.25.17    S       100%   94% 94%   98%   96% 100% 100% 100% 97.8% 
   S       100%   66% 63% 100% 100% 100% 100%   97% 90.8% 
11.1.17    C       100%   85% 85% 100% 100% 100% 100% 100% 96.3% 
   S       100%   77% 77% 100%   92%   92%   92% 100% 91.2% 
   C         90%   90% 88% 100%   95%   93%   95%   98% 93.6% 
Note.   =student 1,   = student 2,  =video,  =co-taught,  =solo-taught,   =coder 1,   =coder 2,   =coder 3, 
G=grouping arrangement, EL= engagement level, EB=engagement behavior, CB=challenging behavior, 
IB=interaction began, IW=interacted with, NI=nature of interactions, TS=teacher support. 
 
Interobserver agreement (IOA) for SOI. IOA was conducted on 9 out of 27 days (33%) 
with 15 out of 60 total sessions (25%), and 1000 out of 7022 total intervals (14%). On a few 
occasions, IOA was conducted in multiple classrooms on the same day. Table 7 provides a 
breakdown of point-by-point agreement for observation data. Overall IOA data ranged between 
89-97%. The mean IOA for grouping arrangement was      (range 84-100%). Under the 
construct of engagement, the categories of engagement level had an IOA          (range 
72-100%) and engagement behavior had a          (range 69-100%). Under the construct 
of interaction, the categories of interaction began had an IOA       (range 85-100%), 
interacted with       (range 87-100%), and the nature of interaction       (range 89-





Percent of Interobserver Agreement (IOA) Across Sessions 
 
Date Class Student 
Instruction 
type Int. Coder G EL EB CB IB IW NI TS Overall 
1/26 A    C 71       100 80 77 92 99 99 99 99 93.0 
2/18 A    S 54       93 81 81 94 98 98 98 93 92.0 
A    S 55       96 84 82 91 100 100 100 98 94.0 
2/18 B    C 56       98 86 75 100 91 95 96 100 93.0 
B    C 66       92 80 76 94 94 94 94 92 90.0 
2/27 A    C 37       100 100 100 97 97 97 95 100 98.0 
A    C 76       100 95 93 100 99 100 100 100 98.0 
2/27 B    C 69       99 93 83 100 93 96 94 94 94.0 
2/27 B    C 57       84 72 75 100 96 96 96 93 89.0 
3/14 C    C 52       92 92 96 94 94 96 94 98 94.5 
C    C 37       100 84 95 97 89 95 95 100 94.4 
3/21 B    S 55       100 82 69 100 85 87 89 100 89.0 
3/29 C    C 65       100 100 100 100 88 91 91 100 96.3 
C    C 88       98 91 90 94 93 94 93 95 94.0 
4/3 C    S 54       94 94 96 100 100 100 100 100 97.0 
Total 96.4 87.6 85.9 96.7 94.4 95.7 95.6 97.5 93.7 
Note.    = student 1 ...    = student 9,   = co-taught,   = solo-taught, I = # of intervals,    = coder 1,      coder 2,      coder 3, G = grouping 
arrangement, EL =  engagement level, EB = engagement behavior, CB = challenging behavior, IB = interaction began, IW = interacted with, NI = 




Student questionnaire. The second instrument developed for this study was 
administered to each target student at the conclusion of the observation sessions for that school. 
This questionnaire consisted of 10 items (see Appendix H), with eight Likert-type questions 
rated on a scale of 1 to 5 (1-strongly disagree and 5-strongly agree) and two short-answer 
questions about likes and dislikes of having two teachers in their classroom. The purpose of this 
instrument was to examine how student responses corresponded to SOI data and to gather 
perceptions on their experience of having a classroom with two teachers. Questionnaire data 
could supplement findings on the SOI as student perceptions were elicited regarding discipline, 
attendance, student engagement, and social interaction with peers in the co-taught classrooms. 
Students also were asked to rank their most to least favorite core classes. This question was 
asked to address potential confounding variables (e.g., student interest or disinterest in subject-
matter) that may influence performance and subsequently the observation data.  
The questionnaire was piloted to a middle school student, and each question was 
discussed to address clarity in the questions. Based on discussion from the student, the question 
“I receive less referrals in my class with two teachers” was deleted. The student was confused by 
the question; they did not know how to answer because they never received a referral and 
therefore found it difficult to answer this question. There is a separate question that asks if their 
behaviors are better in their class with two teachers that allowed the deletion of this question. 
Independent and Dependent Variables 
The independent variables for this study were the classrooms in which instruction 
occurred (i.e., co-taught and solo-taught). A solo-taught setting was defined as a general 
education classroom in which core content was taught by one general education teacher. A co-
taught setting was defined as a general education classroom in which core content was taught by 
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two certified teachers: one general educator and one special educator. Self-contained and 
resource classrooms were not included as solo-taught classrooms for this study. The primary 
dependent variables include: student engagement, challenging behavior, interactions, and teacher 
supports.  
Procedures 
Five school districts were contacted for seeking participants. Initially, three of the five 
school districts had teachers interested in participating. In one district, two co-teaching pairs 
agreed to participate but due to administrative changes those teachers had to withdraw from the 
study prior to beginning data collection. In another circumstance the special educator agreed to 
participate, but the general education co-teacher did not wish to participate. Another pair of co-
teachers chose not to participate because they felt it was not in the best interest of the students for 
the special educator to leave the classroom for data to be collected in solo-taught settings. The 
full process for participant recruitment was described earlier in this chapter.  
In total, three co-teaching pairs agreed to participate in all phases of this study. Once 
participant selection was complete, introductory meetings were held with each pair at their 
school. Overall, the introductory meetings lasted 20 minutes and the same content was covered at 
each meeting. During this meeting the pairs were given an introduction to the purpose, 
procedures and importance of their participation in the study. The introduction was followed by a 
description of where observers will be located during an observation session, the use of audio 
recording for teachers, arranging time to meet with consented students before beginning 
observations, and introducing researchers to the class. There was also a discussion on how to 
make the solo-taught sessions less inconvenient by choosing days the special educator would 
normally be absent from class that day (e.g., IEP meeting). Each teacher then signed a consent 
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form. At this time they were provided with information about the criteria for selection of target 
students. 
 At the end of each meeting, teachers completed the co-teaching demographics 
questionnaire, which took approximately 5-10 minutes to complete. The co-teachers then were 
given letters describing the purpose of and procedures for the study, along with parental consent 
forms for student participation in data collection. Depending on teacher preference, some consent 
forms were sent electronically to parents, but in most cases, printed copies of the consent forms 
were distributed by the special educator for the target students to take home. Students did not get 
an incentive for returning the consent form, but they were aware of receiving a gift card at the 
end of the study. 
Once parent consent forms were signed, the researcher met individually with each student 
to explain the study, answer any questions, and determine if they wished to participate. Once 
students verbally agreed to participate, an assent form was signed to assure students understood 
their rights and risks involved with this study. 
Data Collection 
There were 32 observation sessions conducted in co-taught settings and 28 in solo-taught 
settings, with a combined total of 60 student observation sessions, 20 in each school. Overall 
observation times ranged from 12 to 53 minutes, for a mean of 39 minutes (SD = 12). 
Observations in co-taught sessions ranged from 12 minutes to 52 minutes (M = 37 minutes; 
SD = 13). Observations in solo-taught sessions ranged from 16 minutes to 53 minutes (M = 41 
minutes; SD = 10). Appendix I provides a diagram of the observation schedule for all sessions 
across all target students. This diagram also demonstrates how sessions were counterbalanced 
across coders. For each session, observations between students and coders were counterbalanced 
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to avoid biases related to reactivity and observer drift, and to avoid contaminating the main 
effects of teacher and student behaviors. Each coder observed every student at least once, and in 
most cases, all coders observed each student in at least one co-taught and solo-taught setting. 
Originally, observation schedules were established at the beginning of the study for each 
of the three selected co-teaching pairs; however, it was found that class schedules were 
constantly changing. Therefore, at the beginning of each week, the researcher contacted teachers 
to schedule observations for the coming week; the researcher worked to assure that 
counterbalancing was still achieved. When the special educator was absent from a class (e.g., 
IEP meeting, doctor’s appointment, professional development seminar) the researcher was 
contacted, and those days created opportune times to observe students during solo-taught 
instruction, but in most cases, days were scheduled separately for solo-taught sessions.  
 Each target student was observed for a minimum of six sessions (three co-taught and 
three solo-taught classrooms) for a total of 60 observations across the nine participants. School A 
had 2254 total intervals           per class session (range 50-146 intervals). The total 
intervals are converted to 12 hours, 31 minutes, and 20 seconds of observation time. School B 
had 2257 total intervals (         per class session (range 56-136 intervals) with a total 
observation time of 12 hours, 32 minutes, and 20 seconds. School C had 2511 total intervals 
(         per class session (range 37-158 intervals) with a total observation time of 15 hours 
and 47 minutes.  
Before the session began, the audio-recording system was turned on and given to 
teachers. The teachers would attach the lapel microphone to their shirt and place the recorder in 
their pocket. The coder sat in an area near the target student without being too obtrusive, and 
field testing found that sitting at the side of the classroom was more effective than sitting in the 
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back of the room, because coders could see faces of the students which ultimately helped to 
increase inter-rater reliability. The target students were not aware of which days they were being 
observed to eliminate changes in their behavior as a result of the observation.  
Once positioned in a place with a good view of the target student the coder waited for the 
bell to ring indicating the start of the class. Once the bell rang, the lead researcher would nod to 
the other coders to begin coding. The coders would clicked start on the SOI web application and 
began observing and recording. Observers coded observations independently. The observer 
checked the grouping arrangement and then watched to see how the student engaged or 
disengaged with instruction, noticed if any challenging behaviors and/or interactions had 
occurred within that interval, or if any teacher supports were provided to the target student. At 
15-seconds, the coder would click on the appropriate boxes indicating what they observed and 
then click next interval at the end of the 20-seconds. A timer on the SOI application changed 
colors from grey to yellow at 15-seconds, indicating the appropriate time to begin recording, and 
then from yellow to red at 20-seconds, indicating time elapsed and the next interval was to start. 
Coders were trained to understand that an item must be checked in all eight categories before 
moving onto the next interval. To avoid having to click on each category for each interval, items 
would remain checked from the previous interval unless a change was needed. Ideally, the coder 
observed for 15 seconds and recorded for 5 seconds, but there are instances when time ran over 
20 seconds because many changes had occurred within that interval. Although running over 20 
seconds did not occur often, when it did occur, the coder made sure to get back on track by 
making sure the next interval fell within the 20 second range. At the end of the class, the coder 
clicked session complete and the data were saved to their desktop. At the end of each session, the 
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primary researcher extracted the data from the coders’ computers and stored it on his personal 
computer. The data then were deleted from the coders’ computers.  
Post-observation field notes then were completed by the primary researcher, to 
summarize how the observation progressed and to provide details of the general context (e.g., 
content of the lesson, circumstances that may have interfered with data collection). The notes 
typically included the agenda for the observation and in some instances lesson objectives that 
were shared with the students. Audio recordings were conducted specifically for purposes of 
hearing individual interactions, understanding verbal supports provided by teachers, and helped 
in the post observation write-ups. The audio recordings were not used as a primary data source to 
be transcribed because of issues with sound quality used with the recordings. Rather, the audio 
recordings were used to provide supplemental information, when possible, to understand the 
context of interactions and supports, and in understanding overall lesson structure for that 
observation. 
At the completion of all observations in a particular classroom, each student was given a 
questionnaire. The student was asked to circle the best choice for the eight Likert questions and 
to write responses to two short answer questions regarding (a) what they like best about having 
two teachers in the classroom, and (b) what they like least about having two teachers in the 
classroom. The researcher also asked each student to rank his or her core classes (i.e., math, 
ELA, SS, and science) from most to least favorite. The researcher wrote the students’ responses 
onto their questionnaire.  
Incentives were given to teachers and students for their time and effort in this study. The 
six teachers that participated in this study received a $50 Amazon gift card to purchase 
something for their classroom and a $50 personal gift card. In addition to observations in the co-
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taught setting, the special education teacher was also responsible for selecting students, gathering 
data related to course grades, discipline and attendance records for each participating student, 
assisted with obtaining parent consent, and coordinated the observation schedule with solo-
taught teachers. The responsibilities of the general education teachers were to allow multiple 
observations across both co-taught and solo-taught settings. At the completion of the study, each 
participating student received a $20 Walmart gift card.  
Data Analysis 
Several descriptive and inferential methods were used to analyze the data. SOI data, 
audio recordings of teachers interacting with target students and post observation notes were 
used to triangulate findings from observations in co-taught and solo-taught settings. All SOI data 
were immediately exported in an Excel spreadsheet after each observation, and then IBM SPSS 
Statistics 24.0 and RStudio 1.1.447 was used for statistical analysis. The contextual factor on the 
SOI, grouping arrangement, was analyzed using descriptive statistics (i.e., frequency counts and 
percentages) and comparisons were made across settings.  
The focus of this study was how students performed during co-taught and solo-taught 
instruction as measured by engagement, challenging behavior, interactions, and supports. As a 
preliminary analysis, a paired samples t-test was performed to determine if differences existed 
across those constructs. Additionally, Shapiro-Wilk was used to test the null hypothesis that the 
7000 observations across the nine students came from a normally distributed population (Shapiro 
& Wilk, 1965). A common assumption made from t-tests and regression is that individual 
behavior and scores across students are independent of each other. In the case of this study, the 
assumption of independence is violated because three students were observed in the same 
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classroom and experienced the same influences (e.g., same general educator teacher across 
conditions, knowledge of being observed). 
To account for violation of independence of observations, a multilevel model was 
employed to account for the effect of common student, teacher and classroom variation (Snijder 
& Bosker, 2012). The multilevel model included student observations at level one and 
instruction type at level two. Multilevel modeling was used to determine whether instruction type 
(co-taught or solo-taught) predicted the outcome variables (i.e., engagement level, challenging 
behavior, interactions and supports) holding student variation (e.g., personal attributes brought to 
the classroom) constant. Multilevel modeling was introduced to account for nested levels of data. 
For this study, individual student observations were nested within classrooms. It was 
unnecessary to add a level for the school because school and classroom were used 
synonymously. As previously mentioned, data from each class were clustered together thus 
violating the assumption of independence of observations.  
In accounting for the violation of independence, a fixed effects model was considered 
because the individual student variation which could negatively effect results that are fixed 
within students across time. In other words, when using a fixed effects model, we are “fixing” 
the fact that a student may bring to the classroom a natural predilection of high engagement 
because of their achievement/background knowledge in the content, motivation, or effort in that 
subject regardless of the instruction type. When using fixed effects we are removing unaccounted 
student variation. The fixed effects model also accounts for the fact that we have different 
classrooms and are observing students at different times and days. Each student observation will 
be correlated with their own observations, but not correlated with another students. Ideally, 
individual student data should be uncorrelated as observations should be independent.  
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In choosing whether fixed effects model was the best type of analysis to answer the 
research questions, three a priori decisions were considered. First, as previously discussed, these 
observations were dependent meaning that data may be picking up variation of students not 
necessarily related to the instruction type. Second, a decision needed to be made as to whether a 
fixed effects or random/mixed effects model was the appropriate approach for analysis. In the 
fixed effects model, the assumption is that the effects we are fixing (e.g., student variation) are 
correlated within the classroom they are in. By contrast, in the random effects model, we would 
assume that student variation and instruction type vary across time and thus uncorrelated. 
Because student variation did not vary across time, a fixed effects model was considered. The 
equation for fixed effects model is as follows. 
                   
where     = dependent variable where   individual at   time,    = intercept,      = co-taught or 
solo-taught instruction,    = unobserved variation of individuals; these are the fixed effects 
which are added to the equation to account for lack of independence, and     = associated error 
term (Torres-Reyne, 2007). This equation is similar to linear regression, although this equation 
accounts for the dependence of student variation with the intercept     To help further clarify 
how the fixed effects model was programmed, an example from RStudio is provided below for 
the outcome variable of challenging behavior: 
# 2-level: observation -- > student  
#mixed2 <- lmer(Challenging.Behavior ~ factor(Instruction_Type) + (1|Student)  
,data = data) 
mixed2 <- lmer(Challenging.Behavior ~ factor(Instruction_Type) + (1|Student)  





Third, to solidify the decision to use a fixed effects, the Hausman specification test
1
 was 
conducted to further determine whether a fixed effects or random effects model was a better fit 
for analyzing observation data (Hausman & Taylor, 1981). This test assumes the error term     is 
not correlated with the independent variable of instruction type (Greene, 2008; Torres-Reyne, 
2007). This test revealed that the errors are correlated and thus a fixed effects model would be a 
better fit for analyzing data related to engagement, challenging behavior and interaction (see 
Table 8). Even though a random effects model was found to be a better fit for analyzing the 
supports variable, in order to stay consistent in the analysis of all constructs, a decision was made 
to use a fixed effects model for all variables. 
Table 8 
 
Hausman Specification Test 
 












***p < .001. 
 
To better understand the outcome variables, a description of the scale used for each 
variable is described. For model 1, engagement level, this variable was measured on a scale (0-3) 
where 0 = no engagement, 1 = passive engagement, 2 = active (teacher-initiated), and 3 = active 
(student-initiated). For model 2, challenging behavior, this variable was measured on a scale (0 
to 4) where 0 = no misbehavior, 1= distracting (self), 2 = distracting (others), 3 = disruptive, and 
4 = aggressive behavior. Model 3 was interactions and model 4 were supports and both of these 
                                                          
1 Hausman Specification test uses chi-square test. When null hypothesis is accepted use random effects 




variables were binary, where 0 = no interaction or no support and 1 = interaction or support 
occurred during that interval. 
Student interactions were analyzed using frequency counts and percentages with visual 
representations of the various interactional trends occurring across instruction type for target 
students. Visual analysis are important because they showcase the interaction patterns of students 
and teachers that tables may not be able to capture completely. The final section of the SOI, 
teacher supports, provides detail about the different supports co-teachers provided to the target 
student in a given interval. Percentage of intervals were calculated for each teacher engaged 
across the six types of supports across both conditions. Table 9 includes research questions, the 







Research Questions Linked to Methods 
 
Research questions Null hypothesis Data sources Methods 
1. Do students with high incidence 
disabilities demonstrate differences in levels 
of engagement, challenging behavior and 
verbal interactions between co-taught and 




There are no statistical 
differences across the four 
constructs for students with 
high-incidence disabilities 




student questionnaire,  
Multilevel modeling 
where a fixed effects 
was used; charts for 
engagement level, 
engagement behavior, & 
challenging behavior; 
interaction analysis, and 
descriptive statistics for 
student responses from 
questionnaire 
2. What type of supports do general and 
special education teachers provide to students 
with disabilities in these types of classrooms? 







The purpose of this exploratory observation study was to examine levels of engagement, 
interactions with co-teachers and peers, and occurrence of challenging behaviors for students 
with high-incidence disabilities under two conditions: co-taught and solo-taught instruction. In 
addition, types of teacher support also were observed and explored in greater depth through 
reviews of voice recordings of instances of verbal interaction between teachers and target 
students. A series of observations were conducted on target students across three classrooms 
located in three different secondary schools. Overall, results indicated that statistically significant 
differences were found between co-taught and solo-taught settings on variables of student 
engagement, challenging behavior, and the types of supports teachers provided. Data analysis did 
not indicate significant effects in the number of interactions occurring with teachers and peers 
across the two conditions.  
The first part of this chapter contains description of the classrooms including 
composition, grouping arrangements, and instructional activities, to provide a context for 
understanding the settings in which observations were conducted. Then results of statistical 
analysis are presented to indicate the effect of the predictor variable (i.e., instruction type) on the 
outcome variables (engagement, challenging behavior, interactions, and supports). Detailed data 
then are provided related to the outcome variables. Finally, results from student survey are 
presented. 
Classroom Context 
Prior to considering the observation data it is important to have an understanding of 
classroom contexts and the logistics of data collection. In Classroom A (HS, World Studies), 20 
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observations were conducted, consisting of 2254 intervals of observations totaling 12 hours, 31 
minutes, and 20 seconds. When considering the co-taught and solo-taught classrooms together, 
the average observation time was 38 minutes and 08 seconds (         intervals. The 
average observation time in the co-taught setting was 38 minutes and 28 seconds (        , 
and the time in the solo-taught setting was 37 minutes and 48 seconds (        . There were 
30 students in the classroom, eight (27%) with IEPs and two (7%) who received 504 plans. The 
classroom arrangement was structured so that students were seated in desks situated in rows, and 
those with IEPs tended to be located in a part of the classroom in which they were seated near 
each other. In this classroom the co-taught sessions tended to consist of small group (330 
intervals; 28.6% of the intervals) or large group (328 intervals; 28.4% of the intervals) 
instruction, although a number of intervals were coded as no group arrangement assigned or 
none (277 intervals; 24.0% of the intervals). As previously noted, the category of none (no group 
assignment) was coded only when the teacher did not provide any further directions after the 
student completed a task originally assigned. No grouping arrangement was always paired in 
coding with the categories of no engagement required under engagement level and engagement 
behavior. Field notes for this classroom indicated that when no group arrangement was coded, 
target students typically were talking with peers, listening to music, or browsing on their cell 
phones.   
The co-teaching models most frequently observed in Classroom A were team teaching 
and one teach, one assist (field notes, 1/23/18, 1/26/18, 2/1/18, 2/8/18, 2/27/18, 3/6/18). A typical 
lesson observed included the co-teachers providing information to students in a large group 
arrangement for the first part of class during which students often copied notes from PowerPoint 
slides. The remainder of the class usually consisted of students working independently on an 
 
 90 
assigned activity (e.g., reading a passage and answering questions) that was submitted at the end 
of class. When student completed the activity they were given free time. 
In Classroom B (HS, Algebra), 20 observations were conducted, consisting of 2257 
intervals, for a total of 12 hours, 32 minutes, and 20 seconds. The average observation time 
across co-taught and solo-taught conditions was 34 minutes and 17 seconds (         . The 
average observation time in the co-taught setting was 34 minutes, 26 seconds          , and 
in the solo-taught setting 40 minutes and 48 seconds          . There were 18 students in the 
class; six (33%) had an IEP and one (6%) had a 504 plan. The students were grouped in pods of 
four desks together. Desks were positioned so students could easily see the teachers in front of 
the room as well as their group members. Student with IEPs were dispersed throughout the room. 
In this classroom the co-taught sessions consist of large group (776 intervals; 75.1% of the 
intervals) and small group (87 intervals; 8.4% of the intervals) instruction, and independent work 
(72 intervals; 7.0% of the intervals). Solo-taught instruction was similar: large group (944 
intervals; 77.1% of the intervals) or small group (195 intervals; 15.9% of the intervals) 
instruction, and independent work (63 intervals; 5.1% of the intervals). Field notes confirmed 
that one teach, one assist was the most frequently used co-teaching model; however, there were 
times when the special education teacher led instruction while the general education teacher 
assisted (Observations 2/13/18, 2/28/18). A typical lesson began with students taking out their 
homework as co-teachers circulated around the room to make sure it was completed. While 
teachers were circulating, a warm-up problem was posted on the SmartBoard for students to 
work on independently, but they were encouraged to talk with peers in their group. In most 
sessions, the general educator led instruction, while the special educator circulated and provided 
feedback as needed.  
 
 91 
 In Classroom C (MS, English), 20 observations were conducted (2511 intervals), for a 
total time of 13 hours, 57 minutes, and 0 seconds. The average observation time across both 
settings was 42 minutes and 20 seconds (          intervals. Co-taught observation time on 
average was 37 minutes, 25 seconds (         , and solo-taught was 47 minutes and 15 
seconds (         . At this school class periods were longer (by 5 minutes) than at the other 
two schools, and therefore more intervals were recorded for this classroom. There were 22 
students in the class; six (27%) had an IEP and one (5%) had a 504 plan. Also, there were two 
(9%) students receiving Tier 2 interventions in reading, who were in the process of being 
evaluated for a disability. Students were grouped in rows of six desks, with students with IEPs 
and 504 generally in the front row. Three grouping arrangements composed of 100% of the 
observations for co-taught instruction in this classroom: large group (750 intervals; 60.7% of the 
intervals), independent work (296 intervals; 24.0% of the intervals), and no grouping 
arrangement assigned or none (189 intervals; 15.3% of the intervals). Solo-taught instruction 
consisted of large group (786 intervals; 61.6% of the intervals) or independent work (398 
intervals; 31.2% of the intervals), and no grouping arrangement assigned or none (71 intervals; 
5.6% of the intervals). According to field notes, the co-teaching model most frequently observed 
was one teach, one assist. A typical lesson began with students independently completing a page 
from a vocabulary packet. After 10 minutes, the general education teacher would call on students 
to write their answers from this packet on the board, allowing others to copy the correct response 
if needed. The remainder of class time was usually large group instruction where the students 
were either reading aloud or listening to an audiobook while following along in their book. The 
general educator frequently stopped the recording to ask questions or provide clarifications about 
what was occurring in the story being read. The special educator’s main role was to circulate to 
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assure students were following along with the reading and to provide individual feedback. Table 
10 provides a description of the instructional topics discussed in each class during each 
observation. 
Table 10 











1.23.18 Co-taught Christianity 
1.26.18 Co-taught Islam 
1.31.18 Solo-taught Combination of world religions 
2.01.18 Co-taught Review for World Religions Test 
2.07.18 Solo-taught Notes on Religions 
2.08.18 Co-taught Notes on Iraq War 1991 
2.27.18 Co-taught Test review. Study guide on the board and class discussed answers  
3.01.18 Solo-taught Ancient Dynasties/ Test Review 
3.02.18 Solo-taught Complete Asia worksheets from binders 
3.06.18 Co-taught Test review; Read a passage about Hinduism with worksheet 
3.08.18 Solo-taught Finish Pen Pal letters; Buddhism and Hinduism reading 




Algebra 2.09.18 Solo-taught Exponential equations given graphs & Quiz review 
2.13.18 Co-taught Exponential functions 
2.15.18 Co-taught Write graphically to solve a system of exponential function 
2.23.18 Solo-taught Use generic rectangles to discover patterns and dimensions 
2.26.18 Co-taught Algorithms 
2.27.18 Co-taught Factoring 
2.28.18 Co-taught Considering factors that can be factored 
3.01.18 Co-taught Short cuts to factoring perfect square trinomials 
3.06.18 Solo-taught Graphing a quadratic rule 
3.21.18 Solo-taught Convert an equation of a parabola into a graph 




English 2.08.18 Co-taught Vocabulary warm-up & Reading from book Anne Frank 
2.12.18 Co-taught Vocabulary warm-up & Reading from book Anne Frank 
2.22.18 Solo-taught Vocabulary warm-up, Student used computer to look at Anne 
Frank’s House 
3.02.18 Co-taught Vocabulary #33 warm-up, Vocabulary quiz, Talk about the movie 
about things that happened in the movie 
3.07.18 Solo-taught Reading assessment and writing activity 
3.14.18 Co-taught Understanding inferences and summary discussion of the ending 
of the movie Anne Frank 
3.15.18 Co-taught Vocabulary bingo 
3.27.18 Solo-taught Vocabulary maps 
3.28.18 Co-taught Vocabulary Review for quiz tomorrow; Anticipatory questions 
related to the book, The Pearl 
3.29.18 Co-taught Vocabulary quiz and Chapter 1 comprehension questions from the 
book, The Pearl 





Figure 3 displays data on grouping arrangement across conditions. Co-taught instruction 
had more instances (417, 5.9%) in which students were placed in small groups and a greater 
number of instances (496, 7.1%) in which no groups were assigned. Solo-taught classrooms had 
more instances of large group instruction and students working independently; there was only 
one observation session in which a target student was paired with another, resulting in 35 
(0.50%) intervals from the same session. Pairs were not used as a grouping arrangement during 
co-taught instruction. 
 
Figure 3. Percent and number of intervals by grouping arrangement across conditions. * Denotes 
a significant difference in equality for proportions test (p < .05). 
 
A chi-square test of independence was performed to examine the association between instruction 
type (i.e., co-taught or solo-taught) and grouping arrangement. There was found to be a overall 
significant effect in grouping arrangement between settings,    (5, n = 7022) = 316.30, p < .000. 
This overall difference indicated that there were differences between co-taught and solo-taught 
settings across the six grouping arrangements. A post hoc follow-up test was conducted using a 
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two-sided test of equality for column proportions. The post hoc test revealed that the proportions 
of large group instruction and independent work were significantly higher in solo-taught settings, 
while small group instruction, one-on-one, and no group arrangement were significantly higher 
in co-taught settings. The grouping arrangement for pairs was not in the analysis because the 
column proportion for pairs in co-taught settings was zero. 
Examining Differences Across Constructs 
A key analysis in this study was to determine whether differences existed between co-
taught and solo-taught instruction across several constructs (engagement level, challenging 
behavior, verbal interactions, and instructional supports). To test for these differences, several 
analyses were conducted. First, because of the student sample size (n = 9), Shapiro-Wilk was 
used to test the null hypothesis that the 7000 observations within the nine students came from a 
normally distributed population (Shapiro & Wilk, 1965). The Shapiro-Wilk test confirmed that 
the assumptions of normality were not violated.  
Next, a paired samples t-test was conducted to determine whether differences existed 
between co-taught and solo-taught setting across the four constructs (Table 11). Significant 
differences (at        level) suggest that higher levels of engagement and more supports were 
found in co-taught settings. The negative t-value for levels of challenging behavior suggests 
significant results for higher levels of challenging behavior occurred in solo-taught settings. Due 
to the low sample size, a nonparametric Wilcoxon Signed Ranks Test was performed and found 
the results were similar to the paired samples t-test (p < .05). Because significant differences 
were found for three variables, it was determine that further testing was needed to account for 
nested levels of data (individual student observations were nested within classrooms) and lack of 





Paired Samples T-test on the Mean of Means  
 
  Co-teaching  Solo-teaching  
Dependent variable Scale Mean SD  Mean SD      p-value 
Engagement level 0 - 3 1.310 0.263  1.160 0.212 2.504 8 .037* 
Challenging behavior 0 - 5 0.117 0.867  0.203 0.138  2.485 8 .038* 
Interaction occurrence 0 - 1 0.088 0.036  0.070 0.037 1.257 8 .244 
Supports provided 0 - 1 0.113 0.070  0.057 0.024 2.451 8 .040* 
*p < .05. 
 
Fixed effects models were used to determine whether the independent variable 
(instruction type) predicted the four outcome variables while accounting for individual student 
variation (see Table 12). It should be noted that time was not a variable included in the model, 
although the individual observations occurred over time. Based on these models, overall 
significant effects were found for Model 1                            Model 2 (          
             ) and Model 4 (                       ). Instruction type (co-taught or 
solo-taught) was a significant predictor in these models at p-value < .000. Model 3 had some 
contribution of instruction type to the variable of interactions at p < .05, but overall the model 
was not found to be significant indicating that something other than the instruction type and 
individual student variation was influencing whether interactions occurred in the classrooms. The 
   for these models are low, suggesting that these variables do not account for much of the 
variance. For example, instruction type explained only 9% of the variance of engagement level 
and individual student variation. However, there is debate about    as a measure of explanatory 
power and its potential misleading interpretation in social science research (Moksony, 1990). 
Further, binary outcomes such as, interactions and teacher supports that were used in this study 


































































































   69.68*** 49.70*** 9.515 28.14*** 
    0.09 0.06 0.01 0.03 
Adjusted    0.09 0.06 0.01 0.03 
   6273 7012 7012 7012 
Note. Student 1 is the reference group. Parentheses indicate standard error.   
*p < .05. **p < .01. ***p < .001.  
 
In interpreting the models, it is important to refer back to the equation and Table 11 for 
the scale of each outcome variable. For model 1, engagement level, we have an intercept of   = 
1.15. This is where engagement level begins without any contribution from predictor variables. 
When including instruction type, which is a dichotomous variable where solo-teaching = 0 and 
co-teaching = 1, we find that for model 1, co-teaching has a slope of    = 0.18. In other words, 
there is a 0.18 increase in instruction type when moving from solo-taught to co-taught. The 
remaining variables are the individual student intercepts related to the outcome variable of 
engagement. It is important to note that student 1 (Patrick) serves as the reference for 
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comparisons with the other students. Essentially, positive numbers represents higher levels of 
engagement relative to the reference student (Patrick). For instance, a student with an intercept of 
0.15 indicates that engagement for that particular student begins 0.15 higher than the reference 
student’s engagement at 1.15. Therefore, the student with an intercept of 0.15 would begin with 
an engagement level of 1.30. The following sections describe each construct in greater detail. 
Appendix J provides descriptive statistics of interval data across all categories of the SOI. 
Student Engagement  
 Data on student engagement indicated the levels with which students participated in 
classroom activities, essentially the effort put forth. These were activities that required students 
to actively participate (e.g., talk with peers related to material, write a summary, use technology 
to solve a problem) that required more effort and higher cognitive levels than other activities 
such as listening or reading silently. During observations, each interval paired an engagement 
level with an engagement behavior. Figure 4 represents the type of engagement and the 
corresponding engagement behaviors. 
 




 Four levels of engagement were recorded and one code was reserved for when 
engagement was not required during that interval. Figure 5 provides data on the percentage of 
intervals students were engaged in the various levels. There is a nearly 30% difference in the 
student not engaged between solo-taught and co-taught instruction, with co-taught settings 
demonstrating lower levels of off-task behavior. Differences were relatively small between 
instruction type on the remaining engagement variables with roughly 10% more passive 
engagement in solo-taught settings, and 8% more active teacher-initiated engagement during co-
taught instruction. Generally, there was nearly the same amount of active student-initiated 
engagement across both conditions.  
 
 
Figure 5. Percent of intervals of engagement level across conditions. Active TI = teacher-initiated, SI = 
student-initiated. 
 
A paired-samples t-test determined whether higher levels of engagement occurred more 
often during solo-taught or co-taught instruction. A significant difference             
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            was found for engagement during co-taught instruction                 ) 
and engagement during solo-taught instruction                    Additionally, the fixed 
effects model indicated that instruction type was a significant predictor of level of engagement. 
The most frequent behaviors students engaged in across both instructional conditions 
were listening and writing (see Figure 6). A chi-square test of independence was performed to 
examine the association between instruction type and engagement behavior. The association 
among all engagement behavior items,    (10, n = 7022) = 268.24, p < .000, indicated 
differences in engagement behaviors across settings. A post hoc follow-up test was conducted 
using a two-sided test of equality for column proportions. The post hoc test  
 
Note. *Denotes a significant difference in equality for proportions test (p < .05). OT = off-task, RS = reading 
silently, L = listening, GS = getting supplies, RA = Reading Aloud, W = writing, T = typing, TK = talking related to 
task, MM = manipulating materials, NER = No Engagement Required, O = Other. 
 
Figure 6. Percent of intervals by condition for 11 engagement behaviors. 
 
revealed that the proportions of off-task behavior, listening, getting supplies, and typing were 
found to be significantly higher in solo-taught settings. Writing, talking related to the task, and 
no engagement required were significantly higher in co-taught settings. There was 7.32% greater 
number of intervals in which off-task behavior was exhibited in solo-taught settings and 6% more 
intervals of no engagement in co-taught settings. During co-taught instruction, target students 
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most frequently engaged in writing (25.6%), listening (24.4%), and reading silently (11.4%). 
During solo-taught instruction, target students most often engaged in listening (28.4%), writing 
(21.1%), and off-task behavior (17.1%). Table 13 provides a cross-tabulation of engagement 
behavior within engagement levels. 
Table 13 
 




Number (percent of 
intervals) 
Solo-taught  
Number (percent of 
intervals) 
No engagement total intervals 335 616 
   Off-task 
 
335 (100) 616 (100) 
Passive engagement intervals  1350 1673 
   Reading silently 390 (28.9) 408 (24.4) 
   Listening 835 (61.9) 1022 (61.1) 
   Getting supplies 125 (9.3) 243 (14.5) 
   
Active (TI)  1143 975 
   Reading aloud 3 (0.3) 2 (0.2) 
   Writing 872 (76.3) 748 (76.7) 
   Typing 30 (2.6) 68 (7.0) 
   Talking related to task 194 (17.0) 116 (11.9) 
   Manipulating materials  44 (3.8) 41 (4.2) 
   
Active (SI) 88 92 
   Reading aloud 1 (1.1) 1 (1.1) 
   Writing 3 (3.4) 13 (14.1) 
   Typing 0 (0) 0 (0) 
   Talking related to task 80 (90.9) 75 (81.5) 
   Manipulating materials  4 (4.5) 3 (3.3) 
Note. Percent in parentheses; TI = teacher-initiated, SI = student-initiated. 
 
Challenging Behavior 
Data on target student challenging behavior demonstrated that generally those behaviors 
were not often present in either condition, with an overall occurrence in only 951 (13.54%) of the 
7022 intervals. Overall, when challenging behavior was present, it typically occurred either 
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during large group instruction (605 intervals, 8.62%), or independent work (317 intervals, 
4.51%). Small groups, pairs and one-on-one instruction consisted of only 28 (0.40%) intervals in 
which challenging behavior occurred. Only two of the 951 intervals were coded as disruptive 
behavior. During large group instruction, these disruptions occurred with one instance in solo-
taught and one during co-taught instruction. There were no instances of aggressive behavior 
displayed throughout this study. Table 14 provides a cross-tabulation of the three most frequent 
grouping arrangements during instruction by challenging behavior. 
Table 14 
Frequency and Percent of Intervals of Challenging Behavior Within Grouping Arrangement 
 
 Co-taught (n = 3422) 
Number and percent of intervals 
 Solo-taught (n = 3600) 
Number and percent of intervals 










No misbehavior 1607 (47) 396 (11.6) 508 (14.8)  1819 (50.5) 190 (5.2) 662 (18.4) 
Distracting self 208 (6.1) 19 (0.6) 45 (1.3)  300 (8.3) 3 (0.1) 199 (5.5) 
Distracting others 38 (1.1) 2 (0.1) 22 (0.6)  57 (1.6) 2 (0.1) 52 (1.4) 
Disruptive 1 (0.0) 0 (0.0) 0  (0.0)  1 (0.0) 0 (0.0) 0 (0.0) 
Note. Percent of intervals in parentheses. 
In analyzing the occurrence of challenging behavior by instruction type, 335 (9.79%)of 
the 3422 intervals occurred during co-taught instruction, most often in large group (247 
incidents, 7.22%). During independent work there were 67 (1.96%) instances of challenging 
behavior. For solo-taught settings, there were 615 out of 3600 instances of challenging behavior, 
most (358 instances, 9.94%) occurring in large group instruction. The other main grouping 
arrangement where challenging behavior occurred was during independent work (250 instances, 
6.94%). In all instances the behaviors that occurred most often were distracting self and 
distracting others. 
A paired-samples t-test determined whether higher levels of challenging behavior 
occurred more often during co-taught or solo-taught instruction. A significant difference 
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                        was found for challenging behavior during co-taught 
instruction               ) and challenging behavior during solo-taught instruction 
                The negative t-value suggests that higher levels of challenging behavior 
occurred more often during solo-taught instruction than co-taught instruction. No significant 
departure from normality across these data was found. In addition, the fixed effects model found 
instruction type was a significant predictor of challenging behavior. Figure 7 compares the total 
number of intervals for challenging behavior across co-taught and solo-taught settings.  
 
Figure 7. Percent of intervals of challenging behavior by condition.  
 
Interactions 
Interaction data on target students were analyzed in a variety of ways. In total, 575 
interactions occurred in 7022 intervals across both conditions, with 3422 in co-taught and 3600 
in solo-taught instruction. During co-taught instruction there were 3126 intervals that were not 
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included because an interaction either did not occur (2881 intervals, 84.2%), initiation was not 
observed (26 intervals, 0.8%), multiple interactions occurred at once (one interval, 0.0%), or the 
code was a placeholder (218 intervals, 6.4%). The placeholder called interaction continues on 
the actual instrument was checked whenever an interaction lasted longer than a 20-second 
interval. This placeholder was used to calculate the duration of interactions discussed later in this 
section. In total, there were 296 intervals where an interaction occurred. Interactions during co-
teaching most often were initiated when the student: (a) raised their hand (29 intervals, 9.8%), 
(b) called out without raising their hand (62 intervals, 20.9%), or was approached by a teacher or 
peer (205 intervals, 69.3%). 
During solo-taught instruction there were 3330 intervals not included because an 
interaction either did not occur (3103 intervals, 86.2%), initiation was not observed (37 intervals, 
1.0%), multiple interactions occurred at once (three intervals, 0.1%), or the code was a 
placeholder (187 intervals, 5.2%). In total, there were 270 intervals where an interaction 
occurred. Interactions during solo-teaching most often were initiated when the student: (a) raised 
their hand (39 intervals, 14.5%), (b) called out without raising their hand (108 intervals, 40.0%), 
or was approached by a teacher or peer (123 intervals, 45.3%). Across both co-taught and solo-
taught settings, there were a total of 566 intervals where an interaction occurred, and 58 intervals 
where an interaction was attempted but not reciprocated.  
A paired-samples t-test was conducted to compare whether a significant difference in the 
number of interactions occurred between co-taught and solo-taught conditions. The test 
confirmed a non-significant result                 between co-taught             
    ) and solo-taught instruction                 , suggesting no difference in the 
number of interactions. Additionally, the fixed effects model indicated that instruction type was 
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not a significant predictor of the occurrence of interactions. Despite this finding, descriptive data 
provide a context for examining interaction patterns of target students during co-taught and solo-
taught instruction. The interaction patterns captured on the SOI included: (a) how the interaction 
was initiated, (b) with whom the target student interacted, and (c) the nature of the interaction. In 
the following sections interaction patterns are described more succinctly. 
 Raising hand. In co-taught instruction, during 29 of the 296 intervals (9.8%) students 
raised their hand to ask a question, comment, volunteer, or ask permission. Of those 29 intervals, 
12 (41.4%) instances of hand-raising resulted in no response from co-teachers, which then 
resulted in 17 intervals of teachers responding to the student. Of those 17 intervals, in 11 (37.9%) 
of these instances the general educator responded, and six (20.7%) instances the special educator 
responded. All intervals were content-related when the target student raised their hand. Of the 
270 total intervals where an interaction occurred during solo-taught instruction, there were 39 
(14.4%) intervals when the target student’s raised their hand. Of those 39 instances, 24 (61.5%) 
intervals received no response from the teacher, which resulted in 15 instances where the target 
student interacted with the general education when they raised their hand. In the 15 instances 
when the general educator responded, the interaction was related to content.  
Field notes indicate that when students raised their hands it was related to content, either 
answering a question posed by the teacher or volunteering to read (field notes 3/21/18, 4/3/18). 
Across both conditions, there were 36 instances when the target students raised their hand and 
their attempt to interact was not responded to by the teacher. Figure 8 provides the interaction 




Figure 8. Pattern of interaction when target students raised their hands.  
 
Calling out without raising hand. Across all intervals of co-taught instruction, there 
were 62 (20.9%) intervals where the student called out without raising their hand. Of those 62 
intervals, in five (8.06%) instances observed, the student received no response, but in 11 
(17.74%) instances the general educator responded, and in 15 (24.19%) the special educator 
responded. The target student called out more often to their peers (30 intervals, 48.4%) than to 
the general and the special educators combined. For the general educator, nine (14.5%) 
interactions were specifically related to content, or asking permission (two intervals, 3.23%). 
With the special educator, 12 interactions (19.4%) were specifically related to content and three 
(4.84%) were non-content related. There was one instance in which a student teacher was 
monitoring progress until the special educator entered the room and one student called out to the 
student teacher to ask a question. 
Across intervals in solo-taught instruction, there were 108 (40.0%) intervals were the 
student called out without raising their hand. In 15 (8.1%) instances the student attempted to 
interact but did not get a response, but in 46 (42.6%) instances the general educator responded, 
and in 47 (43.5%) instances a peer responded. With regards to the interaction with the general 
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education teacher, 41 (38.0%) instances were related to content and five (4.6%) were non-
content related interactions. 
Overall, there was a 49.7% difference in favor of students calling out to the general 
educator and peers in solo-taught than calling out in co-taught classroom, indicating that when 
the interactions were initiated by the student calling out, more instances of calling out occurred 
during solo-taught instruction. Figure 9 provides the interaction pattern of when students called 
out without raising their hand. 
 
R/Q = Response or questions.  
 
Figure 9. Pattern of interactions when target students calls out to teachers or peers. 
 
Student approached. During co-taught instruction, there were 205 intervals in which 
someone approached target students. Two intervals (1.0%) were observed where the target 
student did not respond to a peer who approached them, and two intervals (1.0%) included 
multiple interactions occurred at once, which then led to a total of 201 intervals of interacting 
with co-teachers and peers. There were 37 (18.0%) instances of target students approach by the 
general educator, 111 (54.1%) by the special educator, and 53 (25.9%) instances where the peer 
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approached the target student. In 36.6% of the intervals, when the special educator approached 
the student, it was related to content and 14.6% were non-content related. 
During solo-taught instruction, there were 123 intervals where the student was 
approached, 82 (66.7%) by the general educator and 41(33.3%) by a peer. When the general 
educator approached the student, 55 (44.7%) were content and 26 (21.14%) were non-content 
related. 
Overall, there was a difference of 48.14% in favor of students being approached more 
often by co-teachers and peers during co-taught instruction. Based on all observations, the 
interactions of target students were mostly initiated by the special education teacher approaching 
them. Figure 10 provides the interaction pattern of when a teacher or peer approached target 
students. Appendix K displays cross-tabulations of all patterns of interactions. 
 
Figure 10. Patterns of interactions when target students were approached by a teacher or peer. 
 
Duration of interactions. There were a total of 571 interactions occurring across both 
settings. The median duration across all interactions was 20 seconds with a maximum interaction 
duration of 420 seconds (7 minutes) and a minimum of 20 seconds. Significant differences were 
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not found for duration of interactions between co-taught and solo-taught conditions. About 99% 
of all interactions lasted 1 minute or less regardless of teaching condition, which tended to be 1 
minute or less. Table 15 displays the number of interactions that occurred with each target 
student for the entire study. 
Table 15 
 
Duration of Interactions by Student 
 
 Duration of interaction (in seconds) 
 0-60 61-120 121-180 > 181 
Student CT ST CT ST CT ST CT ST 
Patrick 45 8 0 3 0 0 1 0 
Michael 15 18 0 1 0 1 0 0 
Ryan 19 30 5 3 0 0 0 0 
Mary Ellen 23 9 0 0 1 0 1 0 
Solomon 15 14 2 3 1 1 3 2 
Dory 29 34 2 1 0 0 0 0 
Katherine 30 42 1 3 0 1 0 0 
Peter 59 37 3 0 0 0 0 0 
Daniel 45 54 3 2 0 0 0 1 
Total 280 246 16 16 2 3 5 3 
 
The longest interaction was 7 minutes (over 21 intervals) that occurred in during solo-
instruction while a student was in small group instruction. This interaction consisted of the 
student talking with peers as his group worked on an assigned math problem. The goal for the 
student was to use algebra tiles to create a rectangle that looked similar to ones displayed on the 
Smart Board and subsequently record the answer (observation notes from February 23
rd
). 
 There were 59 (0.84%) attempts made by the target students to interact with teachers or 
peers but these attempts were not reciprocated. During co-taught instruction, the target student 
initiated 20 interaction attempts, while 39 interaction attempts were made in solo-taught settings.  
Supports 
 During an interval, when either co-teacher interacted with the target student and a support  
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was given, the specific type of support was recorded. While there were six types of supports 
included on the SOI that could be marked in a given interval, only one type could be recorded 
per interval. The six supports were: providing adaptations, expanded explanation/reteaching, 
managing behavior, monitoring performance/circulating, providing feedback, and unknown 
support. In addition, it could be coded that no support was provided. In fact, of the 7022 total 
intervals of co-taught and solo-taught observations, no support was provided for 91.4% of the 
time (6417 intervals). Over the course of this study, there were 605 intervals in which a support 
was provided. In solo-taught instruction, support was provided in 211 intervals (5.9%) and in co-
taught instruction there were 394 (11.5%) intervals where supports were provided. A paired-
samples t-test, conducted to determine whether supports were provided more in one setting than 
the other or equally in both conditions, showed that supports were provided more in the co-
taught than solo-taught setting, although by a narrow margin (p < .41). Table 16 provided the 
frequency and percent of supports given in co-taught and solo-taught settings. The special 
educator provided more support to target students in co-taught instruction, most often using 
verbal feedback and extended explanations. Although the general educator did not provide as 
many supports in the co-taught setting, supports in solo-taught tended to be verbal feedback and 
extended explanations as well. 
Table 16 
 
Types of Teacher Supports During Co-Taught and Solo-Taught Instruction 
 
 Co-taught (n = 3422)  Solo-taught (n = 3600) 
Type of support 
General educator 
# of Intervals (%) 
Special educator 
Intervals (%)  
General educator 
Intervals (%) 
Adaptation 0 (0.0) 0 (0.0)  3 (0.1) 
Extended explanation 55 (1.6) 68 (2.0)  67 (1.9) 
Managing behavior 7 (0.2) 28 (0.8)  29 (0.8) 
Monitoring/Circulating 6 (0.2) 50 (1.5)  18 (0.5) 
    (continued) 
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Table 16 (continued)     
     
 Co-taught (n = 3422)  Solo-taught (n = 3600) 
Type of support 
General educator 
# of Intervals (%) 
Special educator 
Intervals (%)  
General educator 
Intervals (%) 
Support was unknown 4 (0.1) 24 (0.7)  3 (0.1) 
Verbal feedback 22 (0.6) 130 (3.8)  91 (2.5) 
Total 94 (2.7) 300 (8.8)  211 (5.9) 
 
In the co-taught classrooms, researchers observed no adaptations being provided to target 
students across intervals. However, there were three observations in which the special educator 
took target students to another room to read the vocabulary quiz aloud. This was a testing 
accommodations not reported on the SOI because the accommodation occurred outside the 
general education classroom. 
Student Questionnaires 
 When observations were completed in each classroom, each target student was given a 
short questionnaire. The questionnaire contained eight Likert-type questions, and two short 
answer questions. Once students completed the questionnaire, the researcher separately asked 
each to rank their core classes (English/language Arts, social studies, mathematics and science) 
from least favorite to most favorite. Table 17 provides results from the questionnaire. Overall, 
students agreed or strongly agreed that they received more help, enjoyed coming to class more, 
and earned higher grades in their class with two teachers (a description for co-teaching). There 
was greater variability in scores on participation, having more friends, and wishing all their 
classes had two teachers.  
There also were two qualitative questions that students answered. When asked to write 
about the best and worst thing about having a class with two teachers, students generally said 
that the best part was that more help was provided. The worst part students reported was that 
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they were not able to get away with things because someone was always watching, although 
some students said there was nothing bad about having a class with two teachers.  
Table 17  
 




disagree Disagree Unsure Agree 
Strongly 
agree Mean (SD) 
Q1. I get better grades in my 
classes with two teachers. 
0 (0.0) 0 (0.0) 2 (22.2) 6 (66.7) 1 (11.1) 3.89 (0.60) 
Q2. I learn more in my class 
with two teachers. 
0 (0.0) 0 (0.0) 2 (22.2) 4 (44.4) 3 (33.3) 4.11 (0.78) 
Q3. I participate more in my 
class with two teachers. 
0 (0.0) 3 (33.3) 2 (22.2) 3 (33.3) 1 (11.1) 3.22 (1.09) 
Q4. I wish all my classes had 
two teachers. 
0 (0.0) 1 (11.1) 4 (44.4) 1 (11.1) 3 (33.3) 3.67 (1.12) 
Q5. I have more friends in my 
class with two teachers. 
0 (0.0) 1 (11.1) 4 (44.4) 2 (22.2) 2 (22.2) 3.56 (1.01) 
Q6. I enjoy coming to class 
more with two teachers. 
0 (0.0) 0 (0.0) 1 (11.1) 6 (66.7) 2 (22.2) 4.11 (0.60) 
Q7. I get more help in my 
class with two teachers. 
0 (0.0) 0 (0.0) 2 (22.2) 2 (22.2) 5 (55.6) 4.33 (0.87) 
Q8. My behavior is better in 
my class with two teachers. 
0 (0.0) 1 (11.1) 2 (22.2) 4 (44.4) 2 (22.2) 3.78 (0.97) 
 
Finally, students ranked their four content classes in order from most favorite to least 
favorite (see Table 18). Of the three students in social studies, two ranked social studies as their 
second favorite class, while the third rated it as his third favorite class. In math two students 
rated it as their least favorite subject, while one rated it as her favorite. In the English class, one 
student rated it as his favorite class, while two rated it as their third favorite class. This question 
was asked to determine if interest in the content area (or lack thereof) might have influenced 
results on the observation instrument. In particular, Mary Ellen and Solomon who were observed 
in their math class, and both reported that math was their least favorite class, yet there 
engagement levels were both higher in relation to the reference student. Conversely, Peter who 
rated English as his favorite class, had lower levels of engagement than the reference student, but 
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was interacting considerably more that may have inadvertently contributed to his higher levels of 
challenging behavior.  
Table 18 
 
Student Ranking of Core Content Classes 
 
Student name Content area observed English Math Science Social Studies 
Patrick Social Studies 1 3 4 2 
Michael Social Studies 4 1 2 3 
Ryan Social Studies 3 1 4 2 
Mary Ellen Math 3 4 2 1 
Solomon Math 3 4 2 1 
Dory Math 4 1 2 3 
Katherine English 3 1 2 4 
Peter English 1 4 2 3 
Daniel English 3 1 2 4 
Note. 1 = most favorite, 4 = least favorite. 
 
Summary 
 Overall, instruction type did predict the engagement and support to be higher in co-taught 
settings and challenging behavior to be lower. Although differences were not found for 
interactions, descriptive analysis found that teachers were more often approaching students to 
check on progress of the student, advocating and initiating help. Student responses to the 
questionnaire revealed that students reported enjoying coming to class, learned more, and 







Co-teaching is widely used in schools, yet research on its implementation and effects is 
severely lacking. As teachers structure the presentation of their content, they must keep in mind 
the purpose of co-teaching practice, to present material in ways that allow all students, and in 
particular those with disabilities, the opportunity to meaningfully access the curriculum. Yet, in 
many instances the way co-teaching is used is not significantly different from what is done in 
solo-taught classrooms (Magiera & Zigmond, 2005; Sweigart & Landrum, 2015). In co-taught 
settings, special education teachers often assume the role of assistant to the general educator 
rather than taking leadership in instructing all students (Scruggs, Mastropieri, & McDuffie, 
2007). Some researchers have conducted observations to help better describe teacher roles and 
grouping arrangements in co-taught settings (Harbort et al., 2007; Wexler et al., 2018), while 
others engage in observational research focused on student performance in co-taught settings 
(Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016). 
The theoretical framework for this study points us to the sociocultural perspective for 
examining students with disabilities within classrooms by focusing on student engagement, 
challenging behavior, and verbal interactions, along with teacher supports, to see how they are 
influenced by the type of instructional setting. This study contributes to the research on co-
teaching by exploring how student’s engage, interact and respond to instruction in co-taught 
settings. These findings provide a foundation for further examination of the constructs critical to 
increasing student performance in co-taught settings. Further, the findings and new insights from 
this research provide teachers with a better understanding of how to reflect on their own practice  
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and increase their effectiveness in using this service delivery model with students with 
disabilities.  
This is one of the first studies of co-teaching that explored in greater depth the constructs 
of engagement, challenging behavior and interactions. Others have laid the groundwork in 
measuring these constructs (Boudah, Schumacher, & Deshler, 1997; Harbort et al, 2007; King-
Sears, Brawand, Jenkins, & Preston-Smith, 2014; McDuffie, Mastropieri, & Scruggs, 2009; 
Morocco & Aguilar, 2002; Murawski, 2006), but this study further expands constructs of 
engagement and challenging behavior by exploring a hierarchy in levels of behavior. It also 
expands the research examining how students interacted by exploring patterns of interaction to 
identify trends. This expansion of key constructs helps to further explain how students respond to 
instruction across two settings: co-taught and solo-taught. Moreover, in using the student 
observation instrument (SOI) the researcher was able to examine student behavior and teacher 
supports concurrently by capturing the nuances of teacher-student interactions and the levels of 
student engagement and challenging behavior as teachers engaged in instruction.  
Overall Findings 
Several findings emerged from this study. First, instructional setting (i.e., co-taught or 
solo-taught) was a significant predictor of engagement, challenging behavior, and teacher 
supports. More specifically, higher levels of student engagement and increased levels of teacher 
supports were found during co-taught instruction then in solo-taught instruction. Higher levels of 
challenging behavior were found to occur more often in solo-taught settings than in co-taught 
settings. Second, differences were not found on the occurrence of interactions across settings; 
however, patterns revealed that when an interaction did occur, it was usually the teacher who 
initiated by approaching the target students. Third, even though “one-teach-one assist” was the 
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dominant co-teaching model used across the three classrooms, it was observed that the special 
education teacher predominately was the one providing supports to students with disabilities, and 
those supports extended beyond strictly monitoring or managing behavior. In fact, the special 
educator was observed providing more verbal feedback and extended explanations than the 
general educator. Finally, despite the special education teacher being present in the co-taught 
classroom specific types of adaptations to the curriculum were not observed as being provided to 
target students. 
Research Question 1: Difference in Engagement, Challenging Behavior and Interactions 
The first research question focused specifically on student performance or response to 
instruction in relation to the constructs of engagement, challenging behavior and interactions. 
Differences were detected in comparisons between co-taught and solo-taught settings.  
 Student engagement. Marks (2000) found that when students demonstrate higher levels 
of engagement, student learning increases. Other researchers found that student engagement 
increases when students receive one-on-one or small group instruction over large group 
instruction (Logan, Bakeman, & Keefe, 1997), or when a variety of curriculum modifications are 
implemented into instruction (Lee, Wehmeyer, Soukup, & Palmer, 2010). 
Direct observations using the SOI indicated significantly higher levels of active 
engagement were found in co-taught settings. These findings contradict previous research in 
which: (a) higher levels of engagement were found to occur more often in solo-taught settings 
(Sweigart & Landrum, 2015), or (b) no statistically significant differences were found for levels 
of engagement across settings (Magiera & Zigmond, 2005). Conversely, Strogilos and Avramidis 
(2016) found that active participation and on-task behavior occurred more often during co-taught 
instruction. The present study extended existing research on student engagement beyond solely 
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examining whether or not students were simply on-task or participating, by pairing level of 
engagement with a particular engagement behavior. For instance, target students participated 
more in co-taught settings through engagement behaviors of writing and talking (related to task) 
with others, but in solo-taught settings they participated more often in the passive behavior of 
listening. Overall, large group instruction accounted for 56% of all passive engagement 
behaviors, and 29% of active engagement (listening 40%, writing 24% and reading silently 8%).  
Typically, when student engagement is measured, it is separated into off-task, passive, 
and active engagement (Fredricks, Blumenfeld, & Paris, 2004). In the present study, active 
engagement was further separated into active teacher-initiated and active student-initiated 
engagement. This was done for two reasons: (1) to show a hierarchy of engagement levels, and 
(2) to provide data on active student-initiated engagement suggesting potentially higher levels of 
motivation and student participation in the content material. Although active engagement was 
higher in co-taught settings, the engagement level was mostly active teacher-initiated which 
indicated target students were more engaged through teacher direction.  
 Regardless whether the setting was co-taught or solo-taught, the most frequently 
observed engagement behaviors were listening to teacher or peers, writing, and reading silently. 
This finding suggests that co-taught instruction did not necessarily offer unique types of 
activities that differed from traditional solo-taught instruction. Contrary to Zigmond (2006) who 
determined that students were more passively engaged in a co-taught secondary history class, 
this study found that passive engagement was 24% lower in co-taught settings, and active 
teacher-initiated engagement was 15% higher than solo-taught. However, careful inspection of 
the data revealed that much of the active engagement in co-taught settings consisted of students 
writing, particularly copying down notes from the board, or completing a worksheet or math 
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problem. For the high school classrooms, taking notes can be a big part of the structure of the 
classroom. A student copying down notes was coded as active (teacher-initiated). One important 
finding was that target students participated in the engagement behavior of talking related to the 
task with teachers and peers 30% more often in co-taught settings. This is an encouraging finding 
in support of co-taught instruction. These conversations target students had were related to 
identifying or expressing challenges with the content, seeking assistance from peers and teachers, 
and even supporting peers who sought their help. 
 Challenging behavior. Research has been conducted that points to the importance of 
understanding how challenging behavior can interfere with student learning (Landrum, 
Tankersley, & Kauffman, 2003; Wehby, Symons, Canale, & Go, 1998). When there is less 
challenging behavior in the classroom, teachers can engage in more instruction (Landrum et al., 
2003; Lane, 2004). In this study, significant differences were found indicating that challenging 
behavior was more likely to occur in the solo-taught setting.  
Based on findings from this study, most of the challenging behaviors that occurred 
consisted of students distracting (self). It was observed that this type of distracting behavior 
included students not looking at teacher as she was presenting content, fidgeting with an item or 
hair, or looking around not doing the required work. This level of challenging behavior occurred 
in both settings and primarily during large group instruction, although students also 
demonstrated distracting behaviors in solo-taught instruction during independent work. When the 
general education teacher engaged in solo-taught instruction, more intervals were observed in 
which students were waiting for assistance and were more likely to stray off-task while waiting.  
Interestingly, only one instance of disruptive behavior occurred across both settings during 
which time the teacher had to stop instruction to intervene, suggesting that these teacher dyads 
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had effective classroom management practices. These teachers had an average of 10 years of 
experience in the classroom, and SOI data, along with the observation notes, indicated that they 
had a good handle on classroom and behavior management. Also, the general education teachers 
were solid in their content knowledge and explanation of difficult concepts. 
Researchers have noted that grouping arrangements have an impact on the challenging 
behavior of students (Carbone, 1999; Quarto, 2007). In this study, there was some variation in 
grouping arrangements across settings, but it is important to examine the connection between 
grouping arrangement and the occurrence of challenging behavior. The three most common 
grouping arrangements identified in both classrooms were large and small groups or students 
working independently. Co-taught settings looked similar to solo-taught settings in grouping 
arrangement, except that co-taught settings demonstrated a higher percentage of intervals of 
small groups instruction as well as “no group,” while solo-taught settings had larger percentage 
of intervals of students working independently. Based on these findings, several conclusions can 
be drawn about challenging behavior observed in these settings. First, co-teaching is described to 
have a positive effect on classroom management (Dieker, 2001; King-Sears et al., 2014; 
Zigmond & Matta, 2004); findings of this study are similar to others that found misbehavior 
occurred more often in solo-taught settings (Strogilos & Avramidis, 2016).  
When students were placed in small groups, there were only 21 out 396 instances of 
challenging behavior observed in co-taught settings and only five instances in solo-taught 
settings. When in smaller groups, students were actively engaged 52% across all intervals, 
passively engaged for 43% of all intervals, and were observed off-task for only 4% of the 
intervals. This suggests that small groups allowed for greater student engagement and less 
challenging behavior (Logan et al., 1997). 
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Finally, contrary to other research and position papers on co-teaching, in this study the 
special educator’s main role was not observed to be that of behavior manager (Buckley, 2005; 
Scruggs et al., 2007; Rice & Zigmond, 2000; Trent, 1998). Both teachers engaged used 
preventative strategies; when students were displaying distracting behaviors, one of the co-
teachers would approach target students to stop the unwanted behavior, and then interject if the 
behavior did not stop. One strategy recommended for managing behavior is proximity control 
(Scott & Hirn, 2014). Based on observation notes, proximity control was used less in solo-taught 
because the teacher was most often in front of the room or occupied with a student.  
Interactions. Teacher-student interactions are a key component for student learning 
(Pianta, 2016). The number and quality of student academic interactions has been linked to 
positive student outcomes (Wang, Haertel, & Walberg, 1993). Additionally, evidence has linked 
teacher-student interactions to higher levels of student engagement and achievement (Pianta, 
Hamre, & Allen, 2012; Archer & Hughes, 2011; Pianta, 2016). One area of classroom 
interactions is the specific type of praise used for increasing student engagement and reducing 
challenging behavior (Cook et al., 2017). Some infer interactions that are both verbal and non-
verbal as related to materials and supports. This section is focused strictly on the verbal 
interactions observed, such as asking or answering a question, volunteering, or talking with 
teachers and peers related to content.  
Although interactions with teachers and peers were 13% higher in co-taught than in solo-
taught settings for the target students, this difference was not statistically significant. It is 
interesting to note that having a special educator in the classroom, whose responsibility it is to 
increase access and inclusion, did not result in significantly more interactions. Additional 
research is needed to investigate the types of interactions that occur in co-taught classrooms and 
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whether students have opportunities to engage in more conversations, ask more questions, 
volunteer and participate more often, clarify and explain their thinking, more so than in solo-
taught settings. Increasing interactions provides new possibilities for increasing student learning 
and access (McDuffie et al., 2009; Pianta et al., 2012; Archer & Hughes, 2011; Pianta, 2016). It 
was hypothesized that a classroom with two teachers would invariably have greater interactions 
with target students, but this was not the case in this study. It is interesting to note that this study 
confirms previous findings that the general educator interacted more often with the target 
students during solo-taught instruction (Magiera & Zigmond, 2005; Strogilos & Avramidis, 
2016) and target students interacted more with peers during solo-taught instruction (Strogilos & 
Avramidis, 2016). 
Although statistical differences were not found, interesting findings emerged in the 
patterns of interactions. It was important to explore patterns further because of the value of 
interactions in student learning (Allen, Hafen, Gregory, Mikami, & Pianta, 2015, McDuffie et 
al., 2009). Only few studies specifically examined the interaction patterns of student with 
disabilities. For example, McDuffie et al. (2009) found that students with disabilities were 
initiated more by teachers, interacted more with teachers on content related matters, received 
more individual interactions, and interactions tended to last one-to-five minutes. Sweigart and 
Landrum (2015) measured positive and negative feedback provided to students and found 
statistically significant differences when two teachers were present in the classroom at the 
elementary level. Although the construct of interactions was not a main focus of their study, the 
teachers were providing some interaction that guided student involvement in the task, but how 
that guidance was initiated is unknown.  
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Of the three ways interactions began (raising hand, calling out or approached by teacher 
or peer), the target student raising his or her hand occurred least often across both settings, and a 
teacher or peer approached the student 4½ times more often than the student raising his or her 
hand. Although very little research has investigated hand-raising across co-taught and solo-
taught instruction, this type of analysis is important because it indicates higher levels of 
engagement with the student as a willing participant. Hand raising can indicate that the student is 
asking for help or answering a teacher-prompted question. It might also indicate a level of 
motivation and desire to contribute to the discussion. When students raise their hands to ask for 
help, they may be viewed as self-advocates for their learning.  
Dieker (1998) found that six middle school students with learning disabilities and 
emotional disturbances in a general education history class volunteered by raising their hand in 
classroom discussions an average of nine times per period. The average of the remaining 16 
students without disabilities volunteering was 31 times per period. This current study found that 
on average, the hand-raising of target students occurred only once per session, and about 70% of 
those interactions were credited to two students (Ryan and Dory). Five out of the nine students 
either never raised their hand or raised their hand only once or twice during the entire study. One 
interesting note is that while Ryan and Dory raised their hand, they often received no response. 
Further inspection revealed that 26 of the 30 instances in which students did not receive a 
response were observed in solo-taught settings. One concern is that a lack of response by the 
teacher may lead to student confusion and frustration, resulting in challenging behavior. When 
teachers are attending to students by provided greater opportunities to respond, disruptive 
behavior decreases (Adamson & Lewis, 2017).  
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There are several assumptions that may be inferred as to why students did not raise their 
hand. First, students may not have felt comfortable with the content, particularly in the algebra 
class. On final student interviews, two students (Mary Ellen and Solomon) rated algebra class as 
their least favorite, while Dory rated it as her favorite. Secondly, hand raising behavior may be 
an indicator of learned helplessness (Peterson, Maier, & Seligman, 1993), particularly in co-
taught settings. Ryan, who raised his hand 31 times, may have done so because he needed 
guidance and assurance that he was engaging in correct behavior. Observation notes indicated 
that Ryan would be working, then stop, raise his hand and wait for a teacher to respond, but 
would not continue working until the teacher responded to him. While he waited, Ryan would 
exhibit off-task behavior. Finally, another note should be made (which will be discussed later) is 
that in co-taught settings, teachers frequently approached the target students during instruction. 
The students may have inadvertently learned that they did not need to raise their hand because a 
teacher would be by soon to check on them.  
 Interactions also were initiated when the target students called out to teachers and peers 
without raising their hands. In most instances, students may have called out to gain attention 
because they were either frustrated, did not know how to move to a next section in their work, or 
perhaps were bored. There are different ways of examining calling out behavior. When students 
were working in small groups, if they were calling out to the other peers within that group, it was 
not necessarily considered challenging behavior because the calling out occurred within the 
group and was related to the task. For example, when students were working in small groups on 
factoring perfect square trinomials, the target student was observed interjecting a comment 
without raising their hand or being approached. For consistency in recording behaviors, this type 
of calling out in the small group was not coded as challenging behavior, but it was coded as 
 
 123 
calling out. However, if that target student was calling out to a peer in another group, then this 
was coded both as calling out and challenging behavior. 
The second way calling out was observed was during whole group or independent work 
and this type of calling out to a teacher or peer was considered challenging behavior. Data 
indicated that calling out occurred more often in solo-taught settings and when students were 
either in large group or working independently. Target students called out consistently more to 
the general educator during large group. In co-taught settings target students were recorded 
calling out more to their peers than to teachers. This is normal because co-taught settings offered 
more opportunities for students to work in small groups.   
 The most frequent way interactions were initiated was for the teachers or peers to 
approach the target student. In many instances, as teachers were circulating, they would approach 
the student and provided help in the form of verbal feedback or extended explanation. Two 
things can be surmised from these types of interactions. First, the target students learned that 
they did not necessarily need to raise their hand or ask for help because someone would soon 
come by to check on them. This is not necessarily inappropriate; however, this may encourage 
passive help-seeking behavior rather than active student-initiated behavior. Second, special 
education teachers had twice as many interactions than peers and three times as many 
interactions then the general educator in the co-taught setting. A reliance on the special educator 
reduces the target students’ opportunities to seek help from other knowledge persons. Little 
research to date has fully investigated the cognitive, behavioral, and social effects of the special 
education teacher initiating interactions to students with disabilities. In co-taught settings, the 
special educators may feel their role is to support students before they fail, but there is a delicate 
balance in creating an environment where students solely rely on the special educator for support 
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rather than engaging in other interactions. There is also concern that students may hesitate to 
complete their work independently until the special educator approaches them.   
 In exploring the duration of interactions, it was found that 92% of all interactions across 
both settings lasted one minute or less. The significance of this finding is that most interactions 
were short and cursory rather than extended conversations in making sure students had depth in 
understanding the material. This finding raises questions about the individualization that is 
provided in co-taught settings and whether students with disabilities received the appropriate 
level of support (Kaufman & Hallahan, 2005; Zigmond, Kloo, & Volonino, 2009; Zigmond & 
Kloo, 2011). The amount of one-to-one instruction recorded on the SOI was relatively low with 
only 80 intervals in the co-taught settings, but it was through one-to-one instruction that target 
students were provided with more extended explanations to help target students fully understand 
the material.  
Research Question 2: Types of Supports Provided 
  Data in this study revealed significant differences in the number of supports provided to 
target students across settings. Researchers have described the importance of co-teaching for 
providing greater supports for students with disabilities (Gately & Gately, 2001; Pearl & Miller, 
2007). Data from this study indicate that the types of supports teacher provided tended to be 
verbal feedback on student work, extended explanations, and monitoring/circulating. Vannest 
and Hagan-Burke (2010) measured how special education teachers spent their instructional day, 
examining 12 teacher behaviors across four instructional settings, one of which was co-teaching. 
They found that co-teachers spent less time on instructional supports than in other settings, but 
the definition of instructional supports used in that study was very limited. In the present study it 
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was found that supports were provided more often in co-taught settings; however, those 
differences were not as large as one would expect with two teachers delivering instruction.  
A second finding was that the special educator provided supports to target students more 
often than general educators in co-taught settings, a finding that corroborates previous research 
in this area (Magiera & Zigmond, 2005; Strogilos & Avramidis, 2016). During solo-taught 
instruction general educators provided twice as many supports than they did in co-taught settings 
(except for extended explanations). When the special educator was not present the general 
educator took on the role of providing supports.  
The third and most puzzling finding was that the supports provided in co-taught settings 
did not really include adaptations. This is where conflict arises in understanding the purpose of 
co-teaching. The special educator is in that setting to provide additional support so students with 
disabilities have greater access to grade-level curriculum. While observation notes indicated that 
testing accommodations did occur (target students were taken to another room to complete 
vocabulary quizzes on days other than when observations took place), specific types of 
instructional adaptations were not found to occur. The importance of students having access to 
adaptations in order to increase access cannot be understated (Evmenova, Graff, & Behrmann, 
2017; Maniates, 2017). The fact that specific adaptions were not observed raises important 
questions about individualization of instruction for students with disabilities.   
Limitations 
 There were several limitations to this study that should be considered when evaluating 
the results. First, the student sample size was small, as is the case with many studies that involve 
time-intensive multiple observations of individuals over extended periods of time. Due to the low 
sample size, generalizations to other samples and populations must be made with great caution. 
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The intent of this study was not to evaluate student learning across settings, but rather to present 
data for further exploration of the constructs defined in this study. In addition, only three co-
teaching dyads were included in this study and therefore were not included in the multilevel 
model. Many more dyads would be needed to have sufficient power to detect difference at that 
level. 
A second limitation was that the threat of reactivity might have been an issue particularly 
during solo-taught sessions, when it appeared that general educators made it point to interact 
with the target students. It seemed the general educator called on target students and worked with 
them more often during solo-taught than co-taught instruction. Although the teachers did not 
necessarily know which of the three students were being observed on a particular day, at the 
beginning of the study, the general education teacher approached target students with greater 
regularity than at the end. Observation notes did indicate that teachers seemed rather intentional 
when interacting with target students. This is not to say that student behavior did not change 
when observers were in the room or that reactivity was not present in co-taught settings.  
Another type of reactivity that may have occurred were the possible changes in the 
teacher’s own behavior from the beginning to the end of the study. At the beginning of the study, 
lessons tended to be more student-driven with creative activities and small groups. As the study 
progressed, the lessons tended to become more teacher-driven with larger group instruction and 
students working independently. The researcher attempted to control for these types of reactivity 
by visiting the classroom prior to beginning data collection to allow teachers and students to 
grow accustom in having observers present.  
A third limitation was in the research design itself, in which the general education teacher 
was observed across the two settings. Magiera and Zigmond (2005) noted that the use of the 
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same general education teacher for both conditions, leads to a carry-over effect of routine 
practices from one condition to the next (p. 81). As in the present study, these researchers noted 
that even more threats to validity are introduced if students were observed in a completely 
separate classroom for the solo-taught setting. Observing students in a separate setting raises 
issues of control for different content, teaching styles, approaches to behavior management, and 
rapport with students. While not an ideal situation, these confounds are somewhat controlled for 
when asking the special educator to leave the classroom and observing that as solo-taught 
instruction.    
A fourth limitation was that student outcome data such as discipline records and course 
grades were extremely limited. This limitation did not allow us to make statements regarding the 
effects of instruction type on academic progress. There was variation in how schools gathered 
those data. Further, the students did not have issues regarding absences or behaviors that required 
referrals in either setting. 
 A final limitation was the way in which all constructs were defined. Each construct was 
divided into categories that were directly observable and measureable. Engagement from this 
study was more tied to behavioral rather than cognitive dimensions such as, goal-setting, self-
regulation, use of strategies to solve problems and persistence were not measured (Fredricks et 
al., 2004; Marks, 2000; Martin & Dowson, 2009; Tyler & Boelter, 2008). While the researcher 
tried to create categories that thoroughly captured the construct, they were not all encompassing.  
Educational Implications 
 Based on this exploratory observation study, engagement was found to be higher during 
co-taught instruction. Wang et al. (1993) noted that higher levels of engagement lead to 
increased academic achievement. Classrooms with two teachers provided students with 
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disabilities greater opportunity to actively participate in discussions and activities rather than 
passively sitting listening to the teacher. Teachers need to be extremely attentive in how they 
structure co-taught classrooms to afford students opportunities for high-frequency responding, 
but also at the same time allow students to engage in interactions that optimize learning.  
Another implication of this work has to do specifically with interactions. Although it was 
hypothesized that there would be more occurrences of students with disabilities interacting with 
teachers and peers in co-taught settings, significant difference were not found across settings. 
Teachers need to understand the importance of interactions for the learning of students with 
disabilities and structure opportunities accordingly. Although teachers frequently approached 
students with disabilities, it is important to determine when that interaction is needed so students 
do not become reliant on teachers approaching them or physically located near them to complete 
their work. Students need a level of confidence without the teacher always being physically near.   
Additionally, it should be noted that technology for assessment or instruction was not 
frequently observed in this study, although in co-taught settings, the second teacher was 
circulating and making sure students were at least following along in instruction. Using 
technology such as student response systems (e.g., clickers) could increase participation in 
instruction and potentially even help reduce unattended hand raising while informing teachers of 
student understanding, especially with difficult material or when the teacher does not have time 
to address all questions (Bruff, 2009).  
 Third, previous research has described the predominate model of co-teaching as one 
teach-one assist. This study had similar findings. While teachers are encouraged to use an array 
of models of co-teaching (e.g., parallel teaching, alternative teaching, station teaching) in reality, 
one assist one teach did help to reduce challenging behavior while increasing student 
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engagement. One teach-one assist model can be effective if teachers are using specific types of 
strategies that increase student engagement, such as allow more frequent interaction, providing 
more verbal supports, and responding to students in ways to quickly intervene. 
Finally, a concerning finding was that specific types of adaptations (e.g., modifying text, 
graphic organizers, charting performance, strategy instruction) were not being provided to 
students with disabilities during co-taught instruction. One purpose for having the special 
educator in the co-taught classroom is to use their expertise to support students with disabilities 
by creating adaptations that increase access to the curriculum. A benefit of co-taught instruction 
is greater attention to individual needs that might be more difficult to offer in a solo-taught 
setting. This study provides evidence that teachers were not necessarily adapting instruction. As 
general and special educators team to co-teach in classrooms, they must be planning and 
implementing strategies that make the lessons more accessible for students with disabilities. 
Recommendations for Future Research 
While much of the early research on co-teaching focused on perception and teacher roles 
rather student outcomes, future research must find new ways to evaluate and increase the 
effectiveness of this type of service delivery model in impacting student achievement. First, 
additional research is needed that includes larger numbers of students with disabilities, 
classrooms and schools to increase statistical power to incorporate multilevel modeling (Cook, 
McDuffie-Landrum, Oshita, & Cook, 2011). To date, there is limited research that uses 
randomized control trials, but this is understandable; there are serious concerns with placing 
students with disabilities in general education classrooms without sufficient supports. However, 
without random assignment it is difficult to make causal inferences. Accounting for shared 
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influences between students and variations in classrooms could help in designing co-teaching 
research that removes confounding variables so causal inferences can be made. 
Additionally, while we know from the research what it takes for students to be successful 
in the classroom, additional studies involving direct observation are needed that examine both 
teacher and student behaviors simultaneously. These studies need to capture how teachers deliver 
instruction and how students respond to that instruction on a variety of variables in co-taught 
classrooms. For example, when students are actively engaged, what are the teachers doing to 
foster and increase this engagement. Further, there are a number of important areas that need 
continued exploration. For example, the models and activities along with student response to 
different roles teachers are assuming (e.g., exploring the nature of interaction in greater depth). 
Future research should not just examine the supports provided, but the roles and more precisely 
the content that is being delivered and further pair those findings with student response.  
Finally, while this study offered an initial exploration into supports being provided in co-
taught classrooms, more extensive data are needed to truly understand how teachers in this 
setting are engaging in the individualization required for students with disabilities. Researchers 
need to explore the types of adaptations that can be most effective in co-taught classrooms. Co-
teachers should have more flexibility for on-the-spot adaptations when another teacher in 
presenting content. There can be fluidity in ways adaptations are given to students that do not 
detract from instructional time (e.g., use of graphic organizers, differentiated reading material, 
modify essay assignments, guided notes, assign a peer for additional help). Perhaps, teachers are 




 In this study it was demonstrated that the presence of a second teacher in a co-taught 
setting shows promise in positively influencing student learning through engagement, 
challenging behavior, and supports. The results are encouraging, but more work still needs to be 
done to help teachers understand how to make co-teaching practice more effective for increasing 
the learning and performance of students with disabilities. Co-teaching studied in this way can 
provide greater benefits for students with disabilities than once thought. Wang et al. (1993) 
reported that proximal variables (e.g., teacher-student interactions, teacher roles, classroom 
management) have greater influence over distal variables (e.g., professional development, school 
policies, classroom demographics) and Weiss (2004) further noted that proximal variables have 
not been extensively researched. This present study explores some of the proximal variables 
essential to effective learning, and offers evidence in support of these variables being present in 
co-taught settings.  
This study found that the target students with disabilities were more engaged in lesson 
activities, had less distracting behaviors, and were provided with more supports in co-taught 
settings. The findings challenge concerns related to the question often asked about what makes 
special education “special” and has implications for how services and supports are delivered in 
co-taught settings. When two teachers are present in the classroom, students have greater 
opportunities to engage, and be provided with individualized supports than in solo-taught 
classrooms. This study lays the groundwork for measuring student learning through direct 
observations across co-taught and solo-taught settings. More research is still needed to uncover 
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My name is Quentin Wherfel and I am a doctoral candidate in the Department of Special 
Education at the University of Illinois at Urbana-Champaign. I am currently conducting a study, 
along with my advisor, Dr. Lisa Monda-Amaya, examining student performance and instruction 
in co-taught and solo-taught general education classes. The purpose of this study is to examine 
the performance of students with high-incidence disabilities in co-taught and solo-taught settings 
as measured by learner engagement, interactions with teachers and peers, and behavior. In 
addition, classroom instruction will be observed in these co-taught classrooms. Your school has 
been selected to participate in this study and we are contacting you to seek permission to conduct 
this study in your school. We would like to contact general education content area teachers and 
special education teachers in your building who best exemplify good co-teaching practice, and 
who in your estimation might be interested in participating in this study.  
 
As a first step we would like to ask you to identify 1-3 co-teaching pairs (1 general educator and 
1 special educator) on your faculty who engage in good co-teaching practice and who co-teach in 
the content areas of math, social studies, science, or English/ Language arts. If we can obtain 
school phone or email addresses from you we would like to contact them directly, requesting a 
meeting where we can share the purpose the research and answer their questions regarding 
potential participation. This study will not require extensive time on the part of your teachers. 
We will be observing them along with target students in the course of typical classroom 
instruction 9-10 times.  
 
All observation data will be maintained using strict confidentiality protections, and all data 
sheets will be coded and any names provided will be kept separate from data analysis. Data will 
not be traceable back to individual teachers or students. Teachers and students may choose to 
withdraw from the study at any time. Once we have completed the research we will share overall 
results, but will not contact the teachers further through email unless it is upon their request. 




This study is important because very little research is available that has compared how students 
with disabilities respond when instruction is co-taught and when instruction is solo-taught. The 
research will provide important understandings about different practices and how teachers can 
design and implement co-teaching to maximize student learning. With this research we are 
interested in sharing best practices with teachers and researchers around the country on 
collaborative teaching and methods and strategies for increasing student performance.   
 
I would be happy to talk with you directly (847.567.9473) about any questions you may have regarding 
this study. Again, I would like to obtain a list of co-teaching pairs either by phone, or you can forward the 
names to me via email to wherfel2@illinois.edu. Again, we are looking for approximately 1-3 co-
teaching pairs and would appreciate receiving the information by October 1
st
, 2017. The observations will 
not begin until October of 2017. 
  
Thank you for your consideration in having your school participate in this project. We believe that the 
results will provide evidence to support the reasons administrators continued investment in instructional 
methods such as co-teaching. 
 
Sincerely,   
 
  
Quentin M. Wherfel, M.Ed, CAS 
212-333-0260 
wherfel2@illinois.edu 


















My name is Quentin Wherfel and I am a doctoral candidate from the Department of Special Education at 
the University of Illinois at Urbana-Champaign. My advisor, Dr. Lisa Monda-Amaya and I would like to 
invite you to participate in a study examining the performance and instructional practices of students with 
high-incidence disabilities in co-taught classrooms. Additionally, we would like to see how these students 
perform when only the general educator is present in the classroom to determine what differences, if any, 
occur. Your principal has identified you as someone who demonstrates good co-teaching practices within 
your classroom. Your input on this project will provide important information and understanding related 
to how teachers can design and implement co-teaching to maximize student learning. With this research 
we are interested in sharing best practices in collaborative teaching and describing possibilities for 
increasing student performance with teachers and researchers around the country.   
 
Prior to beginning the project, we would like to meet with you and your co-teaching colleague to discuss 
requirements. At this meeting we will ask you to complete a brief screening tool to help us understand 
your co-teaching. If you choose to participate we will be asking for your help in recruiting about 3 
students from your co-taught class who also will participate in the study. In addition we ask for your 
assistance in gathering a small amount of data from student records and would structure times to observe 
the student and your instruction during co-teaching (a minimum of 9 times). We would like to audio 
record your co-taught class only because we know that many teacher-student interactions are occurring 
frequently around providing support to students. In order to not disrupt instruction by walking over to a 
particular interaction, audio recordings will assist in clarifying the instructional support given to a student. 
In appreciation for your participation you will receive a personal gift card of $50. In addition, you will 
also receive a $50 gift card to purchase something for your classroom. 
 
Since this project addresses practices you use in your typical classroom instruction, we do not anticipate 
any risk greater than normal life experiences. The data collected will not be shared with other teachers or 
school administrators. All data will be coded and the dissemination of the results will not include any 
identifying features thereby allowing your responses to remain anonymous. Strict confidentiality 
protections will be upheld and any names provided will be kept separate from data analysis. Data will be 
de-identified and will not be traceable back to individual teachers. Results, however, may be disseminated 
in a scholarly report, journal article, and/or conference presentation.  
 
Your participation in this project is completely voluntary, and you are free to withdraw at any time, for 
any reason. Your choice to participate will in no way impact your teaching position or any relations with 
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the University of Illinois. Upon your request, we will be happy to forward a copy of the research results 
after this project is completed.  
 
Please check the box below to indicate whether you are interested in participating in this study. You also 
may wish to print this letter to keep a copy for your records. 
 
We look forward to working with you in this study. If you feel you have not been treated according to the 
descriptions in this form, or if you have any questions about your rights as a research subject, including 
questions, concerns, complaints, or to offer input, you may call the Office for the Protection of Research 
Subjects (OPRS) at 217-333-2670 or e-mail OPRS at irb@illinois.edu. When this research is discussed or 
published, no one will know that you were in the study.  However, laws and university rules might require 
us to disclose information about you.  For example, if required by laws or University Policy, study 
information which identifies you and the consent form signed by you may be seen or copied by the 
following people or groups: a) The university committee and office that reviews and approves research 
studies, the Institutional Review Board (IRB) and Office for Protection of Research Subjects; and b) 





Quentin M. Wherfel, M.Ed, CAS 
217-333-0260 
wherfel2@illinois.edu 




I have read and understand the above information. Please print this form to retain for your records. 
 
_____ I voluntarily agree to participate in this research project.  
 
 
_____ I do not wish to be involved in this research project. 
 
_____________________________ 
(Print) Teacher’s name  
 
                                                                                  
















My name is Quentin Wherfel and I am a doctoral candidate in the Department of Special Education at the 
University of Illinois at Urbana-Champaign. My advisor, Dr. Lisa Monda-Amaya and I would like to 
invite your child to participate in a research project that examines his/her learning in general education 
classrooms taught by two teachers (co-teaching) and classes taught by one teacher. This letter will provide 
you with detailed information to help you make an informed decision as to whether or not you would like 
your child to participate. 
 
The purpose of this study is to see how students with disabilities perform in co-teaching and solo-teaching 
classrooms. We are trying to understand what instructional practices are being used and how students are 
benefitting from those practices. We plan to observe your child and their teachers in order to find 
strategies and methods that are most beneficial for students with disabilities in these settings.  
 
Participation is voluntary and will not disrupt any normal classroom routines. In addition to your 
permission, your child will also be asked if he or she would like to take part in this project. At any time in 
the study, you and your child may decide to withdraw from the study for any reason without penalty. If 
you or your child indicates he/she wishes to withdraw, no more information will be collected on your 
child. Decisions to withdraw will have no affect on your future relationship with the school or your 
child’s standing or grades. The information that is obtained during this research project will be kept 
strictly confidential and will not become a part of your child's school record.  
  
If you give permission your child’s participation will include the following: 
 
 Conducting 3 observations of your child’s participation and behavior during typical instruction 
when both general and special educator are present (co-taught) 
 Conducting 3 observations of your child’s participation and behavior during typical instruction 
when the special educator is not present (solo-taught). 
 Review certain academic and discipline records from the current and previous school year (i.e., 
discipline records and course grades). No photocopies will be made.  
 At the end of the study, we would like your child to complete a short questionnaire about their 
perceptions of learning between the co-taught and solo-taught classrooms. 
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Please be aware that under the Protection of Pupil Rights Act. 20 U.S.C. Section 1232(c)(l)(A), you have 
the right to review a copy of the questions asked of or materials that will be used with your students. If 
you would like to do so, you should contact Quentin Wherfel at 217-333-0260 or by email at 
wherfel2@illinois.edu to obtain a copy of the questionnaire. 
 
The observations will occur from a place in the classroom that provides a good vantage point, but we 
will not involve any direct interactions or discussions with your child. Teachers and other students will 
be observed as well, so your child will not know if I am observing him or her at that time. We will 
coordinate data collection with teachers to make sure that is does not in any way interfere with your 
child’s instruction.  
 
Participation in this study will involve no cost to you or your child. After successful completion of the 
study, your child will receive a $20.00 gift card for his/her participation. The potential risks for 
participating in this project are anticipated to be no greater than those encountered in daily life. 
 
The findings of this study may be published in a scholarly journal or presented at a conference or in a 
university course. When this research is discussed or published, no one will know that your child was in 
the study. However, laws and university rules might require us to disclose information about you. For 
example, if required by laws or University Policy, study information which identifies you may be seen or 
copied by the following people or groups: a) the university committee and office that reviews and 
approves research studies, the Institutional Review Board (IRB) and Office for Protection of Research 
Subjects; and b) university and state auditors, and departments of the university responsible for 
oversight of research.  
 
You will be given a copy of this consent form for your records. If you have any questions, concerns or 
complaints regarding this research project please contact Quentin Wherfel (wherfel2@illinois.edu or 
phone: 217-222-0260) or Dr. Lisa Monda-Amaya (lmonda@illinois.edu or phone: 217-333-0260). If you 
feel you or your child have not been treated according to the descriptions in this form, or if you have any 
questions about your rights or your child’s rights as a research subject, including questions, concerns, 
complaints, or to offer input, you may call the Office for the Protection of Research Subjects (OPRS) at 
217-333-2670 or e-mail OPRS at irb@illinois.edu. You may call this number collect if you identify yourself 
as a research subject.   
 
Consent  
If you have read and understand the above consent form and agree to allow your child to participate in 
this study, initial the appropriate items on the next page. Once you have signed this form please return 




Quentin M. Wherfel, M.Ed, CAS 
217-333-0260 
wherfel2@illinois.edu 










1. Please initial the following to indicate your choice for your child’s participation. 
 
_____ (initials) I agree to allow my child to be observed in the classroom  
 
 
2. Please initial the following to indicate your choice for us to review school record. 
 
_____ (initials) I give permission for my child’s teacher to share information related to 
discipline records and course grades for the current and previous school year only. 
No photocopies of information will be made. 
 
___________________________________________ 
(Print) child’s name  
 
___________________________________________ 
(Print) Parent’s name  
 
              ______________________ 
Parent’s signature      Date 
 
 
You will be provided a copy of this letter for your records. 
 
 
We appreciate your time and willingness to review and complete this form. As a reminder please return 








Student Assent Form 
 
February 8, 2018 
 
Title of Research Study: Determining the effectiveness of collaborative teaching for students 
with disabilities: A detailed examination of student performance and classroom instruction 
Investigators: Mr. Quentin Wherfel and Dr. Lisa Monda-Amaya 
 
Why am I being asked to take part in this research study? 
An educational research study is usually done to find better ways for teachers to teach and students to 
learn. You are being asked to take part in this research study because we want to observe how teachers 
teach you and how you learn from their teaching. We are particularly interested in how you learn when 
two teachers are in the classroom. 
What should I know about a research study? 
You do not have to be in this study if you do not want to do so. It is up to you if you want to 
participate. You can choose not to take part now or change your mind later if you want. Your 
decision will not be held against you. You can ask all the questions you want before you decide. 
Why is this research being done? 
In this project, I want to find out if students learn differently when there are two teachers in the 
classroom as opposed to one teacher. 
How long will this research last? 
I would like to observe how you learn for three times in your class with two teachers and three 
times in this class with one teacher. I will also be observing how others students learn as well in 
this class. You will not really know when I am observing you. I am only taking notes. I will not 
talk to you during the observation unless you have questions for me. I may walk near you from 
time to time just to see the activity you are working on or if I am having trouble hearing. 
What happens if I say “Yes, I want to be in this research”? 
If you agree to join this project, I will let your teachers know that you would like to participate. 
They will provide me some dates and times when you are in the classroom learning. At the end 
of the study, you will be asked to fill out a short 12-question survey about your experiences 
learning in this classroom.  
Is there any way being in this study could be bad for me? 
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There is nothing bad that will happen to you although you may feel uncomfortable with me 
being in the classroom. Understand, that I am observing your teachers and other students as 
well.  
What happens to the information collected for the research? 
The information collected will be stored in my computer where no one but me has access. Your 
name will not be attached to any data I collect. I will combine all the data and present the 
information to other researchers and teachers from around the world.  
What else do I need to know? 
With your involvement in this project, you will receive a small token of appreciation. At the 
completion of the study, you will receive a $20 gift card for your participation.  
Who can I talk to? 
If you feel you have not been treated according to the descriptions in this form, or if you have any 
questions about your rights as a research subject, including questions, concerns, complaints, or to offer 
input, you may call the Office for the Protection of Research Subjects (OPRS) at 217-333-2670 or e-mail 
OPRS at irb@illinois.edu. Faculty, staff, students, and others with permission or authority to see your 
study information will maintain its confidentiality to the extent permitted and required by laws and 
university policies.  The names or personal identifiers of participants will not be published or presented. 
 
The following research activities are optional, meaning that you do not have to agree to them in 
order to participate in the research study. Please indicate your willingness to participate in 
these optional activities by placing your initials next to each activity. 
 
_____Yes _____No I would like to voluntarily participate in this study. 
 
Signature Block for Child Assent 
 
______________________________________________________      __________________ 
Signature of child                                                                Date 
  
______________________________________________________       
Printed name of child  
   
______________________________________________________      __________________ 
Printed name of person obtaining assent                                                 Date 
 
_______________________________________________      







Co-Teaching Demographic Questionnaire 
 
Check: _____Special Educator  _____General Educator 
  
 
Total number of years you have co-taught   
 
1. Less than a year 2. One year 
3. Two years 4. Three years 
5. Four years 6. Five or more years 
 
 
How many years have you co-taught with the co-teacher for this study? 
 
1. Less than a year 2. One year 
3. Two years 4. Three years 
5. Four years 6. Five or more years 
 
 
How was your co-teaching experience initiated? 
 
1. Administratively Assigned 2. Volunteered 3. Other 
 
 
Did you choose your co-teacher for this study? 
 
1. Yes 2. No 
 
Have you received training or support in co-teaching either from your district or outside 
professional development?  
 
1. Yes 2. No 
 
If yes, what was that training? ________________________________________ 
 
 
Have you received any coursework or lessons from your undergraduate or graduate teacher 
education program in co-teaching?  
 
1. No coursework was provided on co-teaching 
2. Received one lesson on co-teaching 
3. Received a few lessons and/or assignments on co-teaching 
4. Other ________________________ 
 
Do you feel you are provided enough administrative support to successfully co-teach?  
 
1. Yes 2. No 
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How many days/week do you plan for your co-taught class? 
 
1. Never 2. Once a week 
3. Twice a week 4. Three times a week 
5. Four times a week 6. Time set aside every school day 
 
On average, how long are your planning sessions for co-teaching? 
 
1. We don’t plan 2. 1-10 minutes 
3. 11-20 minutes 4. 21-30 minutes 
5. 31-40 minutes 6. >45 minutes 
 
Thinking of your planning sessions, what percentage (0-100%) do you typically spend on each of 
the following in a given week? 
*Note: The total of the six categories should add up to 100% 
 
Behavior/classroom management…………………………….…… ________ % 
 Assessment………………………………………………………..  ________ % 
 Reflecting/making decisions from previous lesson(s)….…………  ________ % 
 Adapting/accommodations………………………………………..  ________ % 
 Managerial tasks (e.g., copies, grading)..…………………………  ________ % 
 Other, explain _________________________ …………………..  _________% 
 
Do you do things outside the co-taught classroom and school with your co-teacher? (This can 
include eating lunch together regularly)   
 
1. Yes 2. No 
 
On average, choose the following that best represents your co-taught classroom. 
 
1. 75% whole group with 25% small group instruction 
2. More than 50% but less than 75% whole group instruction 
3. 50/50 between whole group and small group instruction 
4. More than 50% but less than 75% small group instruction 
5. 75% small group instruction with 25% whole group instruction 
 
Within the last month, how often have you used parallel, station or alternative teaching in your co-
taught classroom? 
 
1. Never 2. Once 
3. Twice  4. Three times  










































☐ 1 to 1 
 




























☐ Getting Supplies 
 
☐Reading  (aloud) 
☐Writing 
☐ Typing 













































































































Grouping: When checking this category you are looking at how the teacher(s) groups the target student for 
instruction regardless whether the teacher is working with that student or not. 
 
Large group: Target student is part of entire class. No separation into groups. 
Medium (7-12): Target student is separated into a group with 7-12 peers 
Small (3-6): Target student is separated into a group with 3-6 peers  
Pairs: Target student works with one peer. A teacher may be working specifically with this pair. 
1 to 1: This is coded if the target student and teacher move to a place in the room where. This grouping is usually 
paired with active (teacher-initiated). If the teacher is circulating and briefly works with the student (<5min) code 
as independent self. 
Independent (Self): Target student works independently on some task (e.g., reading, writing, listening) at their 
desk or table assigned by the teacher. Example: The teacher tells the student to try the problem on their own for  
None: No instruction is occurring in this interval. The student may be transitioning during this time. 
 
Student Engagement: This category is capturing how involved the target student is with the task assigned by 
the teacher(s). If more than one occurs within a given interval, record the highest level (e.g., active (student-
initiated) or aggressive). 
 
Not Engaged: Target student is not doing what is required during this interval. If not engaged is checked, then 
off-task should be recorded for engagement behavior and some form of challenging behavior should be recorded.  
 
Passive Engagement: “Passively attending to instruction – either by orientation to teacher, performing peer, or 
materials but not required to do more than listen or observe” (Scott, Alter, & Hirn, 2011, p. 629). The target 
student is merely listening and watching. Examples would include the student sitting quietly at their desk facing 
the teacher but not responding, or doing what they are supposed to be doing but not certain working on an 
activity. Reading silently is included under this code. Students getting materials to begin a new activity would 
also be coded under this item. 
 
Active (Teacher-Initiated): Target student is taking active role in their learning. Student responds to teacher 
prompting and is observed writing, reading out loud, responding to a teacher question or comment, and taking 
notes. The student did not initiate to participate rather they are following the teachers directions. The student is 
called on and responds but did not raise their hand. The teacher asks for an answer and the student replies either 
by raising their hand or calling out. 
 
Active (Student-Initiated): Target student is taking an active role in their learning. Without being prompted, 
the student initiates a comment, question, volunteers, or shares a thought or idea from their own curiosity of the 
subject-matter.   
 
Student left room (planned): Target student leaves the room either for errand to the office, nurse visit, go to the 
washroom, or other school personnel visit, or the student is escorted out of room due to behavior.  
 
No Engagement Required: Teacher is passing out materials and students are waiting, students are provided 
break or free time If this is coded, then code no engagement for engagement behavior. 
 
Engagement Behavior:  
 
Off-task: Target student is not doing what the teacher has directed.  
 
Reading: Target student is reading something assigned by the teacher. Examples: reading the board, book, or 
worksheet. 
 
Writing: Target student is observed writing something related to content. Example: writing notes or completing a 
writing assignment/task. If student is working on a paper/pencil assessment code as writing. 
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Listening: Target student is listening to the teacher or peers related to content. Target student eye gaze is facing 
the speaker.  
 
Typing or clicking: The student is using a computer, I-pad, or cell phone for instructional or assessment 
purposes.  
 
Talking: The student is speaking to the class, individual teacher or peer related to content. 
 
Manipulating Materials: Target students is manipulating with materials related to the task assigned. 
 
Other: Student goes to the library or takes an assessment in another room  
No Engagement Required: Teacher has did not given further instructions for additional expectations or next 
task. This item is coded if the student receives free time. 
 
Challenging Behavior:  
 
No misbehavior: Target student is not engaging in problem behavior. The student is following teacher directions 
and doing what they are supposed to do. 
 
Distracting Behavior (alone): “Deviates from what is typically expected from a student of the same age, but 
does not substantially interfere with learning and participation in daily activities” (Bambara & Kern, 2005, p. 52), 
nor do these types of behavior distract other students. Rather, these behaviors affect the student alone. 
Examples: putting their head on the desk not facing the teacher, sleeping, texting on their cell phone, fidgeting 
with an item not looking at teacher, or looking out the window. 
 
Distracting Behavior (others): This behavior interferes with the learning of others, but teacher does not 
stop instruction. Examples of these types of behavior would include the target student: talking 
quietly/whispering while teacher is instructing, getting out of their seat without permission, gaining attention of 
peers in antisocial manner, jokingly slaps others belonging or person, making inappropriate noises with their 
mouth. The teacher does not stop instruction to address the distracting behavior. 
 
Disruptive Behavior: “Persistent acts of disruptive behavior can interfere with learning, prevent the student from 
fully participating in school…and hinder the student from forming positive social relationships with others” 
(Bambara & Kern, 2005, p. 52). Teacher has to stop instruction to deal with any of the above-mentioned 
behaviors. Additional examples include: throwing soft items (e.g., paper airplanes, notes, potato chip bags), 
repeated attempts (3 or more times) for the teacher to tell the student to stop the behavior, excessive talking, 
getting out of their seat and walking towards peers during instruction. 
 
Aggressive Behavior: These types of behaviors can be harmful to the student and others and might include: 
fighting, cussing, pushing over desks, intimidating teacher and peers, and blatant refusal to follow teacher 
direction. Code this behavior aggressive for successive intervals until the student either calms down or is removed 
from the room. [If target student is removed from the room then at the next interval, code student left room 
(planned) and then stop coding for that session.] 
 
Verbal Interaction Began By 
 
Raising hand: Target student raises their hand to ask a question, respond, or gain permission. 
 
Calls out (hand not raised): Target student asks a question, blurts out an answer to teacher or peer without 
raising their hand.  
 
Approached/called: Target student was approached or called on by a teacher or peer. The person walked up to 
the target student or  
 
Other: More than one verbal interaction occurred within an interval. Example: The student raises hand and calls 
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out simultaneously or the student raises hand during first 5 seconds and no response and then calls out at 14 
seconds. 
Not Observed: The interaction was already occurring at start of the interval and therefore do not know how the 
interaction began. 
 
Interaction Continues: If in the previous interval an interaction occurred that carries over into the next interval, 
then this makes known that the same interaction is occurring. [Observation notes will detail the specifics of the 
interaction].  However, do not code this if a new interaction occurs with another person. 
Target Student Interacts With 
 
GET=General education teacher 
 
SET=Special education teacher 
 
Peer=Student in the class not directly associated with this study 
 
Mult Int.= Multiple interactions partners. Target student interacts with more than one person in a given interval. 
 
Other=Instructional assistant, principal, assistant principal, Dean of students, student teacher, or parent 
 
Nature of Interaction:  
 
Respond/Question- Content: Target student is responding or asking a question related to content from the co-
teachers only. For example, the student is responding to an initiation asked by the general education teacher 
related to content. 
 
Respond/Question- Non-Content: Target student is responding or asking a question not related to content from 
the co-teachers only. For example, the teacher is talking with the student about their weekend, or if they turned in 
their field trip slip. This item is coded if the teacher is verbally managing behavior toward the target student. 
 
Permission: Target student asks to go to washroom, sharpen pencil, go to locker, or counselor or nurse’s office. 
 
Unknown: This is reserved for when you can’t hear the interactions or are unsure of what has been said. 
 
Other: Reserved for responding or asking questions to/from peer or other adults not the co-teachers. Examples: 
Target student is asking a question, responding or socializing with peer, instructional assistant, or other adult 







Type of Support Provided to Target Student 
 
Specific Teaching Action Definition Examples 
No support during this 
interval 
This category is reserved when 
individual supports are given to the 
target student. If the entire class or a 
group of students receive one of these 





Teacher provides thorough explanation 
of a concept and topic that has 
previously been taught. Extended 
explanation/reteaching involves the 
teacher providing a more thorough 
explanation. Strategy instruction would 
be Strategy instruction, cognitive 
strategies, metacognitive strategies, 
explicit strategies, manipulatives 
specifically for the target student. 
The class has been discussing the 
three branches of government. 
The target student is provided 
with an additional explanation or 
reteaching on the difference 
between judicial and executive 
branches of government. This 
may be coded as 1:1 grouping.  
Providing Adaptations  
 
The teacher specifically gives the target 
student an individual adaptation to allow 
greater access to the content. If the entire 
class is receives the adaptation then do 
not code.  
The teacher gives the TS a 
graphic organizer, reduces the 
number of problems, has the 
student orally present answer 
instead of writing. 
Managing Behavior  
 
“Teacher was engaged in discussing 
proper conduct with students, talking to 
students who misbehaved, or talking 
individually with a student who had not 
followed instructions or rules” (Harbort 
et al., 2007, p. 18). 
Proximity control or nonverbal 
signals and gestures, redirection, 
removal from task or classroom, 
positive reinforcement related to 




The teacher is not interacting or 
providing help to students. The teacher is 
strictly observing what is going on in the 
classroom. This may lead the teacher to 
interact or correct behavior. 
Walks down aisles glancing at 
each student during the activity. 
The teacher is collecting data on 
one or more students. 
Providing Feedback The difference between providing 
feedback and monitoring progress is that 
the teacher is verbally providing some 
feedback on the progress of the students 
work. 
Teacher says don’t forget to carry 
the one in the tens column. Show 
me the topic sentence in your 
three paragraph  essay. 
Unknown TS is interacting with the teacher, but 
















Disagree Unsure Agree Strongly 
Agree 
      
I get better grades in my class with two teachers. 1 2 3 4 5 
      
I learn more in my class with two teachers. 1 2 3 4 5 
      
I participate more in my class with two teachers. 1 2 3 4 5 
      
I wish all my classes had two teachers. 1 2 3 4 5 
      
I have more friends in in my class with two 
teachers. 
1 2 3 4 5 
      
I enjoy coming to class more with two teachers. 1 2 3 4 5 
      
I get more help in my class with two teachers. 1 2 3 4 5 
      
My behavior is better in my class with two 
teachers. 
1 2 3 4 5 
      
I receive less referrals in my class with two 
teachers 
1 2 3 4 5 
 










**The question below will ask orally after the completion of the above. 
 
Thinking of only math, science, social studies and English/Language Arts, rank your favorite to least 

















Note: Solid box represent co-taught session; Dotted box represents solo-taught session; Each color represents 
a different student; Numbers in parentheses represent the number of intervals observed; R indicated that 
reliability data were collected 
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Appendix J 
 
Descriptive Statistics of Interval Data for All Categories from SOI 
Table 19 
 
Frequency and Percent of All Variables from SOI 
 
  Combined (n = 7022)  Co-Taught (n = 3422)  Solo-Taught (n = 3600) 
Variables  Frequency %  Frequency %  Frequency % 
Instruction type          
     Solo-taught  3600 51.3  0 0.0  3600 100.0 
     Co-taught  3422 48.7  3422 100.0  0 0.0 
          
School          
     Glen Roberts HS  2254 32.1  1154 33.7  1100 30.6 
     Spring Hills HS  2257 32.1  1033 30.2  1224 34.0 
     Willow Aurora MS  2511 35.8  1235 36.1  1276 35.4 
          
Grouping           
     Large  4031 57.4  1854 54.2  2177 60.5 
     Medium (7-12)  0 0.0  0 0.0  0 0.0 
     Small (3-6)  612 8.7  417 12.2  195 5.4 
     Pairs  35 0.5  0 0.0  35 1.0 
     One-on-one  117 1.7  80 2.3  37 1.0 
     Independent (self)  1488 21.2  575 16.8  913 25.4 
     No group  739 10.5  496 14.5  243 6.8 
          
Engagement level          
     Not engaged  951 13.5  335 9.8  616 17.1 
     Passive  3024 43.1  1351 39.5  1673 46.5 
     Active (TI)  2126 30.3  1151 33.6  975 27.1 
     Active (SI)  182 2.6  89 2.6  93 2.6 
     (Continued) 
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Table 19 (continued) 
 
         
  Combined (n = 7022)  Co-Taught (n = 3422)  Solo-Taught (n = 3600) 
Variables  Frequency %  Frequency %  Frequency % 
     Student left room (planned)  122 1.7  89 2.6  33 0.9 
     No engagement required  617 8.8  407 11.9  210 5.8 
          
Engagement behavior          
     Off-task  951 13.5  335 9.8  616 17.1 
     Reading silently  798 11.4  390 11.4  408 11.3 
     Listening  1857 26.4  835 24.4  1022 28.4 
     Getting supplies  368 5.2  125 3.7  243 6.8 
     Reading aloud  7 0.1  4 0.1  3 0.1 
     Writing  1636 23.3  875 25.6  761 21.1 
     Typing  98 1.4  30 0.9  68 1.9 
     Talking (related to task)  465 6.6  274 8.0  191 5.3 
     Manipulate material (related to 
task) 
 92 1.3  48 1.4  44 1.2 
     Other    133 1.9  99 2.9  34 0.9 
     No engagement required  617 8.8  407 11.9  210 5.8 
          
Challenging behavior          
     No misbehavior  6071 86.5  3087 90.2  2984 82.9 
     Distracting (self)  776 11.1  272 7.9  504 14.0 
     Distracting (others)  173 2.5  62 1.8  111 3.1 
     Disruptive  2 0.0  1 0.0  1 0.0 
     Aggressive  0 0.0  0 0.0  0 0.0 
          
Interaction began by          
     No interaction  5984 85.2  2881 84.4  3103 86.2 
     Raising hand  68 1.0  29 0.8  39 1.1 
     Calls out (hand not raised)  170 2.4  62 1.8  108 3.0 
             (continued) 
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Table 19 (continued)          
          
  Combined (n = 7022)  Co-Taught (n = 3422)  Solo-Taught (n = 3600) 
Variables  Frequency %  Frequency %  Frequency % 
     Approached/called  328 4.7  205 6.0  123 3.4 
     Multiple interactions occurred  4 0.1  1 0.0  3 0.1 
     Not observed  63 0.9  26 0.8  37 1.0 
     Same interaction continues  405 5.8  218 6.4  187 5.2 
          
Student interacts with          
     No interaction  5984 85.2  2881 84.2  3103 86.2 
     No response  58 0.8  19 0.6  39 1.1 
     General education teacher  356 5.1  115 3.4  241 6.7 
     Special education teacher  245 3.5  245 7.2  0 0.0 
     Multiple interactions  6 0.1  6 0.2  0 0.0 
     Peer(s)  370 5.3  153 4.5  217 6.0 
     Other person   3 0.0  3 0.1  0 0.0 
          
Nature of the interaction          
     No interaction  6042 86.0  2900 84.7  3142 87.3 
     Responds/question-content  504 7.2  297 8.7  207 5.8 
     Responds/question-non-content  89 1.3  56 1.6  33 0.9 
     Permission  5 0.1  5 0.1  0 0.0 
     Unknown  9 0.1  8 0.2  1 0.0 
     Responds/question not the co-
teacher 
 373 5.3  156 4.6  217 6.0 
          
Interaction occurred          
     Interaction did not occur  6447 91.8  3118 91.1  3329 92.5 
     Interaction occurred  575 8.2  304 8.9  271 7.4 
          
Interaction attempted          
             (continued) 
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Table 19 (continued)          
          
  Combined (n = 7022)  Co-Taught (n = 3422)  Solo-Taught (n = 3600) 
Variables  Frequency %  Frequency %  Frequency % 
     No attempt to interact  6964 99.2  3403 99.4  3561 98.9 
     Attempt to interact  58 0.8  19 0.6  39 1.1 
          
Interaction duration          
     No interaction  6451 91.9  3118 91.1  3329 92.5 
         1 seconds --  60 seconds  530 7.5  281 8.2  249 6.9 
       61 seconds – 120 seconds  32 0.5  16 0.5  16 0.4 
     121 seconds – 180 seconds  5 0.1  2 0.1  3 0.1 
     181 seconds – 240 seconds  5 0.1  3 0.1  2 0.1 
     241 seconds – 300 seconds  1 0.1  1 0.0  0 0.0 
     301 seconds – 360 seconds  1 0.1  1 0.0  0 0.0 
     361 seconds – 420 seconds  1 0.1  0 0.0  1 0.0 
          
Support provided          
     No support  6417 91.4  3028 88.5  3389 94.1 
     Support  605 8.6  394 11.5  211 5.9 
          
Teacher support          
     No support  6417 91.4  3028 88.5  3389 94.1 
     Providing adaptations  3 0.0  0 0.0  3 0.1 
     Extended explanation/reteaching  190 2.7  123 3.6  67 1.9 
     Managing behavior  64 0.9  35 1.0  29 0.8 
     Monitoring/circulating  74 1.1  56 1.6  18 0.5 
     Providing verbal feedback  243 3.5  152 4.4  91 2.5 
     Unknown support  31 0.4  28 0.8  3 0.1 
          
Who provided support          
     No support given  6417 91.4  3028 88.5  3389 94.1 
        (continued) 
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Table 19 (continued)          
          
  Combined (n = 7022)  Co-Taught (n = 3422)  Solo-Taught (n = 3600) 
Variables  Frequency %  Frequency %  Frequency % 
     General education teacher  305 4.3  94 2.7  211 5.9 
     Special education teacher  300 4.3  300 8.8  0 0.0 
          
Observation time          
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Appendix K 
Contingency Table Analysis for Interactions 
Table 20 
 
Cross-Tabulation of Initiation of Verbal interaction and With Whom Interaction Occurred 
 
 Raised hand Calls out Approached 
 Cotaught 
n = 29 
Solo-taught 
n = 39 
Cotaught  
n = 62 
Solo-taught 
n = 108 
Cotaught  
n = 205 
Solo-taught 













General educator 11 (37.9) 15 (38.5) 11 (17.7) 46 (42.6) 37 (18.0) 82 (66.7) 
Special educator 6 (20.7) -- 15 (24.2) -- 111 (54.1) -- 
Peers -- -- 30 (48.4) 47 (43.5) 53 (25.9) 41 (33.3) 
Other adult -- -- 1 (1.6) -- -- -- 
Multiple interactions -- -- -- -- 2 (1.0) -- 
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Table 21 
 
Cross-tabulation of Nature of Interaction by Initiation of Verbal Interaction 
 
 Raised hand Calls out Approached 
 
Cotaught  
n = 29 
Solo-taught 
n = 39 
Cotaught  
n = 62 
Solo-taught  
n = 108 
Cotaught  
n = 201 
Solo-taught  















GE-Content 10 (62.5) 15 (100) 9 (16.4) 41 (44.1) 28 (14.4) 55 (45.1) 
GE-Non Content 1 (6.25) 0 (0.0) 0 (0.0) 5 (5.4) 9 (4.6) 26 (21.3) 
SE-Content 6 (37.5) -- 12 (21.8) -- 75 (38.5) -- 
SE-Non Content 0 (0.0) -- 3 (5.5) -- 30 (15.4) -- 
Peers -- -- 30 (54.5) 47 (50.5) 53 (27.2) 41 (33.6) 
Unknown     6 (2.99) 1 (0.0) 
 
 
